XAPAKTEPUCTUKA HA YYEBHATA JUCHUIIJIMHA

HaumenoBanue Ha yueOHaTa Kom: MAICEO1L Cemectnp: 1
JTUCIUILTAHA!
OnTuMaHO ynpaBJieHHe
Bun Ha 00y4enuero: Yacose 3a ceqmuna: bpoit kpequtu: 4
Jlexmum, Jlaboparopuu ynpaxksaenust| JI — 2 gaca, JIV — 1 gac,

JIEKTOP: Hour. n-p urk. CeBun Axmen (DOEA), ten.: 659 585,

email: sevil.ahmed@tu-plovdiv.bg Texunuecku yausepcurer-Codust, @unman [Tnosaus

CTATYT HA JUCHUILIJIMHATA B YYEBHUSA IIJIAH: 3ansmkurenHa ydeOHa
JUCLMIUIMHA 3a CTYAGHTH OT CHEIMaTHOCT ‘“ABTOMarvka, HH()OpPMAlMOHHA U
yIpaBsiBaIa TEXHHKA 32 00pa30BaTEIHO-KBATH(UKAIIMOHHATA CTETICH “MarucTop’.

HNEJIX HA YUEBHATA JUCHHIIJIMHA: Ilenta Ha aucruiummHata “OnTUMaiHO
yhpaBieHue” € Ja 3amo3Hae CTYACHTHTE C TEOpUATa Ha ONTHUMAIHOTO YIpaBIEHUE,
METOJUTE 3a CUHTE3 U CBOICTBAaTa Ha ONTUMAIHHUTE CUCTEMH 3a YIpaBlieHUE (JIMHEIHH,
HEJIMHEeWHU U cToxacTuynu). [lomydeHnuTe 3HaHHS Ce M3IMOJI3BAT B CJEABALIUTE y4eOHH
nucturinHy — PoGactHo ynipaBnenue, PoboTrka u npyru.

OIIMNCAHUE HA ITNCIMIIJIMHATA: OcHoBHu TeMu: BnBenenne B ONTUMAIHOTO
ynpasinenue (OY) - ompeneneHus M TOCTAaHOBKAa Ha 3ajayara, KiIacH(pHUKalMUsg Ha
3agaunTe 3a OY. CHHTE3 Ha ONTHUMAaIHa MO KBaAPATUYEH KPUTEPU JIMHETHA cUCTeEMa -
dopmynupaHne Ha 3a/auyarta, YUCICHO pellaBaHe HAa ypaBHeHHETO Ha Pukaru; OTHManHo
M0 KBaJIpaTUUEH KPUTEPUI yIIpaBJiIeHHE Ha JIMHEWHA CUCTeMA MPH MOCTOSIHHU CMYILIEHUS;
OnTtumanHa croxacTuuHa cucrema. JluHamuuno nporpamupane (/II) - Ilpunnun Ha
ONTHUMAJIHOCTTA, MUCKpeTeH BapuaHT Ha J[II, ypaBHeHuero Ha benman 3a HempeKbCHATH
CUCTeMH, KoMOMHaTOpHa 3amada; [lpuHmmm ©Ha Makcumyma (MHHHEMYyMa) -
dbopMynupoBKa, Bpb3Ka MEXIy MpHUHIMIA HA MaKCUMyMa M JUHAMHUYHOTO
nporpamupasne; [Ipunoxenue Ha IIpuHnnna Ha MUHMMyMa 3a CUHTE3 Ha ONTHMAJIHO IO
Obp3ozeiicTBHe, M0 MUHUMYM pa3xoJl Ha TOPHUBO M MO MUHHUMYM pa3Xoj] Ha €HEprus
yIlpaBJieHUE Ha JUHEHHU cucTeMH; CHHTE3 Ha ONTHMaIHA 10 Obp30JEHCTBHE 3aTBOPEHA
cucTema 4pe3 cbhueTaBaHe Ha [IpuHnMIa Ha MakcMMyMa ¢ MeTo/a Ha (pa3oBaTra paBHHHA
— ONTHMAaJIHA JIMHUS Ha MPEBKIIOYBAHE HA HEOCLMJIMPAI U OCHMIMpAIL 00EKT OT BTOPH
pen, npumepu; [IpubamkeHO-ONTUMATHU CUCTEMH 3a YIpPaBJIEHUWE - METOJIU 3a CHUHTES,
PEXUM Ha XJIb3TaHe, CHHTE3 Ha S-yIpaBisBalla CTPYKTYpa;

HPEJAITIOCTABKMHM: Bucma wMmaremaTtuka, KommroTbpHO cumynupane, Teopus Ha
ynpasnenueto — |, I, Henmuneitau cucremu 3a ynpasnenne, Unentudukanms.

METO/I 3A TIPENNOJABAHE: Jlekiuu ¢ u3mnosi3BaHe Ha ClaioBe; JIaOOpaTOpHHU
yIpaxHeHus, u3noissamy nporpamuus npoayktr MATLAB / SIMULINK, npotokomw.

METOJIHN HA U3NTUTBAHE U OHEHABAHE: J/[ByyacoB NMCMEH U3MUT
E3UK HA IPEITOJIABAHE: 6barapcku

IHPENOPBUYUTEJHA JIUTEPATYPA: 1. BopouoB, A.A., Teopusi agmomamuuecko2o
ynpasnenus, 4dact 2, M., Beimas mxona, 1986; 2. I'ywues, JI., Onmumanno ynpaenenue, B
nopeaunara “Ocnosu Ha mexnHuueckama kudepnemuxa”, 1.5, C., Texnuka, 1989; 3. KBakepnaax,
X. u P. Cunan, Jluneiinvie onmumanvhole cucmemu ynpasienus, M., Mup, 1977; 4. Tomos, U.,
Bweeoenue 6 cvepemennama meopus na ynpasnenuemo, wacm ll — Cunmes, C., Texnuka, 1984; 5.
IanxoBa, . u M. IletpoB, Cwepemenna meopus ua ynpagnenuemo, uwacm 2: Onmumanno
ynpasnenue, TY-Oumuan [lnosnus, 2003; 6. Yaku, ., Cospemennas meopus ynpasienus, M.,
Mup, 1975; 7. Lewis, F. L., V. L. Syrmos. Optimal Control. John Wiley & Sons, New York,
1995; 8. Vincent, Th. L., W. J. Grantham. Nonlinear and Optimal Control Systems. John Wiley &
Sons, Inc. New York, 1997.




XAPAKTEPUCTUKA HA YYEBHATA JUCHUIIJIMHA

HanmMenoBanue Ha yueOHaTa Kox: MAICEOQ2 Cemectnp: 1
JUCITUTLIAHA!
AJIaNITHUBHO yNIpaBJIeHUE
Bun Ha 00yueHuero: Yacose 3a ceamuIia: bpoii kpeautn: 6
Jleknuu, CeMuHapHu JI — 3 gaca
ynpaxnenus,Jlabopatopau CVY —1uac
ynpaxHeHnusi, KypcoB mpoekT JIY — 1 vac
JIEKTOPMU:

npod. n-p urx. AHmoH TonanoB (DEA), Ten.: 659 528, email: topalov@tu-plovdiv.bg
Texunueckn yauBepcuter-Codust, pumman B rp. [InmoBaus

no11. 1-p uik. MBan Kocraguaos 'anueB (PEA), ganchev@tu-plovdiv.bg
Texunueckn yauBepcuter-Codust, punmman B rp. [InmoBaus

CTATYT HA JUCHHUIIVIMHATA B YYEBHUSA TIJIAH: 3anbmkurenHa ydeOHa
IMCUUIUIMHA 33 CTYJISHTH OT CIIEHUAIHOCT ‘“ABTOMaTHKa, MH(OPMALMOHHA M YIPaBJIsIBaIla
TEXHHUKA”, 00pa30BaTeIHO-KBATU(UKALIMOHHA CTEIIEH ““‘MarucTobp’.

HEJIN HA YYEBHATA JUCHUIIJIMHA: YueOHaTa IUCUMIUIMHA € €HA OT MopeaunaTa
JTUCLUIUIMHY, 0OPMSIILM TEOpPETUYHATA [TOATOTOBKA HA CTYIEHTUTE OT MaruCTbPCKUS Kypc IO
CTIEIUANHOCT ,,ABTOMaTHKa, MH()OPMAIlMOHHA M YIpaBisiBalia TexHUKa . B pamkure Ha
JEKLUUOHHUS KypC U JIaOOpaTOPHUTE YHPaXHEHUs CTYJIEHTHTE M3IPaXKJAaT YMEHHs 3a
MIpOEKTHpaHe U paboTa C aJaNTUBHU CUCTEMU 32 YIIPaBJICHHUE HA PA3IMYHU OOCKTH.

OIMMCAHUE HA JUCIHUIIJIMHATA: Ilpu nmogHacsiHETO Ha mMaTepualia ce MpeJrosara,
Ye CTYJEHTUTE Ca 3allo3HaTH C TEOpHUsATa Ha HENPEKbCHATUTE U JUCKPETHUTE JIMHEWHU
CHUCTEMH, KaKTO U C HAKOM pa3JieNid OT TEOpHsiTa Ha HEJIMHEHHUTE cuctemu. [Ipenmonarar ce
CHIIIO Taka M 3HAHUS MO METOAM 32 WACHTHU(UKAIMS HAa CHCTEMU U MO aBTOMAaTHU3alldsi Ha
TEXHOJIOTUYHU IpOLIeCH. 3a aHalM3a U CHUHTE3a Ha aJalTUBHUTE CUCTEMHU Ca W3IMOJI3yBaHU
KaKTO BXOJIHO-U3XOJIHA ChOTHOILEHHUS, TaKa U ONTUCAHUS B POCTPAHCTBOTO HA ChbCTOSHUSITA.

B nexkumMoHHHMS Kypce ce pasriiekJaT OCHOBHMTE METOJIM 3a aHAJIW3 M CHHTE3 Ha pPa3In4HU
KJIACOBE a/IalITHUBHU CHCTEMH 3a YIPABJICHHE B 3aBUCUMOCT OT YCIIOBUATA HAa (PYHKIIMOHUPAHE
Ha 00eKTa, pa3jiuKara B JOCTBIIHATA 3a peryjaaTopa nHpopMalus U pa3InuHUTE KOHLEHIUH 3a
u3rpakgaHe Ha cucremata. lIporpamara € opueHTHpaHa KbM AaKTHUBHO H3MOJ3yBaHE Ha
CbBPEMEHHUTE NPOrpaMHU NIAKETU 3a aHAJIM3, CHHTE3 M CHUMYJIMpaHe Ha CHUCTEMH 3a
yIpaBJICHUE.

HOPEAINOCTABKMUM: ,Teopuss Ha ympasienuero I, I u II uwacr”, ,Unentuduxamus Ha
cucteMu’”’, ,,ABTOMaTU3aIis Ha TEXHOJIOTUYHU MPOLECH .

METO/13A NPENOJTABAHE: Jlexiuu 1 1a00paToOpHHU YIPAKHEHUS ¢ TPOTOKOJIH.
METOJAHM HA M3NINUTBAHE U OINEHABAHE: /I[ByyacoB MUCMEH M3MMT MPE3 CECHUATA
(o610 82%), maboparopuu ynpaxaeHus (18%).

E3UK HA ITPEITIOJABAHE: 6birapcku

IHNPENOPBYUTEJIHA JIUTEPATYPA: 1. Benes K. JI. AnantuBau cuctemu, Codus,
1995. 2. T'apunoB M. Pemienu 3amauu 1O NPOEKTUpPAHE HA CUCTEMHU 3a YIpPaBJICHHUE B
MATLAB u SIMULINK, u3n-Bo Ha TY Codwusa, 1997r. 3. Astrom K. J., Wittenmark B.,
Adaptive Control, Addison-Wesley, 1995, 2nd ed. 4. Ioannou P. A., Sun J., Robust Adaptive
Control, Prentice-Hall, Inc., 1996. 5. Iserman R., Lachmann K. H., Matko D., Adaptive Digital
Control Systems, Prentice-Hall, 1992.




XAPAKTEPUCTHUKA HA YYEBHATA JUCIHUIIVIMHA

HaumenoBanue Ha yuebHaTa Kox: MAICEO3 Cemectnp: 1
TUCIUILTAHA!

NHTeJMreHTHU U3MEpPBATETHH

CHCTEeMU

Bun Ha o6yuenuero: Yacose 3a ceqmuria: bpoit kpenutu: 4
Jlexun, JI -2 4aca,

JlaGopaTopHu ynpaskHEHHS JIY — 1 gaca

JIEKTOPU: nomn. a-p uHx. Bans M. Panrenosa, Karenpa ,,Enexrporexnuka”, ten. 032 659
585, email: vaniarangelova@tu-plovdiv.bg, Texnwdecku ynuBepcutrer — Codus, Dumman
[InoBauB u 1. ac. n-p unxk. SAuka H. UBanoBa, karenpa ,,Enexrporexnuka ”, 032 659 686;
yankakiss777@abv.bg, Texuandecku yauBepcuteT — Codust, mman [Tnosaus

CTATYT HA JUCHMIIVIMHATA B YYEBHUS TLUIAH: 3agemkutenHa yuyeOHa
IUCLUUIUIMHA 32 CTYIEHTH OT CIEHUaTHOCT “ ABTOMaTWka, WH(GOPMAIMOHHA W YIpaBJsABalla
TEXHHUKA", 00pa30BaTEIIHO-KBATM(PUKAIIMOHHA CTeTeH “Maructsp’.

HEJIN HA YYEBHATA: /la nage Ha CTYACHTUTE OINPEACICHU 3HAHUS 32 METOAUTE U
CpelcTBara 3a u3rpaxkaaHe Ha UHTenUreHTHH u3MepBarennu cucremu (MC), 3a apxurekrypata
U IIPOTPaMHOTO OCUTYPSIBAHE HA TE3H CHUCTEMH.

OINMNCAHUE HA JTUCHHUTIJIMHATA: OcHoBHu TeMu: OcHOBHU xapakTtepuctuku Ha MUC.
Apxurextypa Ha MHUKporpouecopHoto yrpasienue Ha UMC. UUC ¢ nyGaupamu cTpykTypu —
NPUHIMIIA Ha W3TpaxaaHe, €QEeKTUBHOCT M HAASKIHOCT. VHTepHpeTalmoHHH MOJAEIH Ha
olmiara rpemka B H3MepBaTelHUs Mpouec. Mojenn Ha u3MepBaTelHU IpeoOpa3yBaTelH.
AmnanoroBo-1upoBu mpeoOpasyBaTed U METOAM 3a aHAJIOroBO-IM(POBO MpeoOpa3yBaHe.
Excnneprau cucremun B HMUC. Wurtenurentu cenzopu. [IpegHazHaueHue W CTPYKTYpH.
Buptyannu cpenctpa 3a usmeppane. O01IM XapaKTEpUCTUKH U IPUHIIMIIN 32 U3TPAXKIAHE.
HNPEAINOCTABKHU: 3nanuss no ®dusmka, Marematuka, Enektporexnuka, Ejextponmka,
N3mepBaHe Ha HEENEKTPUYECKH BEIUMYMHHM, Teopus Ha ynpasiieHHEeTO, Enexkrpuyecku
H3MEpBaHUsL.

METOJ 3A NPEINIOJABAHE: Jlekuuu, W3HACSHU C TOMOINTA HA HArJeJHU MaTepHalld,
Tabjla U TepCcoHaNIeH KOMIIOTHP ¢ MynTumeaus. JlabopaTopHH ynpakHEHUsI, U3IBIHSABAHU 10
METOJIMYHH YKa3aHUsS KbM BCSKO JIA0OPaTOPHO YIpakKHEHHWE C MPOTOKOJU, M3pabOTBaHU OT
CTYJIEHTUTE U 3allUTaBaHU MPE] IPENoIaBaTEes. .

METO/IU HA U3IIUTBAHE M OUHEHSBAHE: M3nur, npoBefeH B 2 aCTPOHOMHYECKH
gaca — (80%), kpaiiHaTa OlleHKa BKJIFOYBA W OIIEHKaTa OT 1ab. ynpaxuenus (20%).

E3UK HA ITPEINOJABAHE: 6bnrapcku.

INPEINOPBYUTEJIHA JIUTEPATYPA

1. Kamues, UB., Uutenurentau uzmepsarenuu cucremu, TY-Codus, 2006.

2. Kamues, Us., Kp. Mopmkes, B. Boukos, Croxactnunn m3mepparennu cucremu, TY-Codusi,
2007.

3. Apnaynos, P., P. [lunos, 3mepBanus B komyHukanuute, TY-Codus, 2007.

4. llenues, II., I3MepBaHus B el1eKTpOHUKATa U KOMyTallMOHHATa TexHUKa, YU ,,B. Anpunos®,
I'., 2006.

5. IlleBuyk, B., Pacuer nuHaMHuYeCKHX MOrPEIIHOCTEN HHTEIUIEKTYAJIbHBIX W3MEPUTEIIBHBIX
cucteM, M., ®uszmariut, 2008.

6. Mazda, F., Electronic Instruments and Measurement Techniques, Cambridge University
Press, 1990.

7. Doebelin, E. et al., Measurement Sistems — Application and Design, Mc Graw-Hill Book Co,
1990.




XAPAKTEPUCTUKA HA YYEBHATA JUCHUIIJIMHA

HaunmenoBanue Ha yueOHata nucumrumnaa: | Kox: MAICEO4.1 | Cemectsp: 1
EHeprernka Ha eJIeKTPO32/IBUKBAHUSITA

Buna Ha 06yuenuero: Yacose 3a ceqmunia: | bpoit kpenurtu:
Jlexnuu, JlabopatopHu ynpaxHEHUs JI - 2 yaca, 6
JIY — 1 4gaca
JIEKTOPHU: Jlou. 1-p Kpym IlerkoB Kyrpsincku TY-Codust, @unuan [lnosnus /OEA/,
kareapa “CY”

CTATYT HA JUCHUIIJIMHATA B YYEBHUS IIJIAH: M30upaemMa DUCHUTUIMHA
3a PEeIOBHU CTYACHTH IO CHEIUATHOCT ‘“‘ABTOMAaTHKA, MH(POPMAIIMOHHA U YIIpaBisBaIia
texuuka’ Ha @®EA wna TY-Codus, @unman IlnoBnuB 3a oOpa3oBareinHoO-
KBATH(UKAIIMOHHATA CTETICH “‘MarucTbp’.

HEJIN HA YYEBHATA JUCHUIIJIMHA: [lenta Ha aucuuiuinHaTa “ EHepreTuka Ha
€JIEKTPO3aIBUKBAHUATa € 3all03HABAaHE HAa CTYJEHTUTE C METOAM M CPEJCTBA 3a pelia-
BaHEe Ha peAWila WHXKCHEePHH 3a7adud B oO0JacTTa Ha CHepreTukara Ha eJIeKTpo-
3aJIBUKBAHUATA, KAKTO U 3alI03HABAHETO UM ChC CreU(UIHN 0COOEHOCTH B Ta3u 00JacT,
C HAUYMHU U CPEJICTBA 3a IOJyYaBaHE HA HEOOXOJMMUTE ITAaHHH M H3MOJI3BAHETO HA
KOMIIOTHPHU MPOrPaMu 3a IPUIIOKEHUE Ha U3ydaBaHUTE METO/IU. .

OIMMCAHUE HA JTUCIIUIIJIMHATA: OcHoBuu Temu: OmnpenensiHe Ha HEOOXOAUMHU-
TE€ 3a U3YUCIICHUATA JaHHU Ha JBUTaTess, padoTHAaTa MalllMHA U PSKUMHUTE UM Ha padorTa.
OmnpenensiHe Ha 3aBHCHUMOCTTAa Ha MOIIHOCTTA HA 3aryOWTe B ACHHXPOHHHS JBHUTATEN OT
CKOpOCTTa U MOMEHTa. M34uciisiBaHe Ha 3arpsiBaHETO Ha ABUTATENs MPU IMyCKaHE, CIIMpaHe
u peBepcupaHe. Pa3zxon Ha eHeprus mMpu MEXaHU3MHU C HENPEKbCHATO U MEXAHU3MU C
HUKIUYHO AeiicTBue. OmpenensHe pa3xoJa Ha €Heprusl MpH pa3uyHU 3aKOHM Ha JIBU-
JKEHHMEe M 3aKOHM Ha pasmpejielieHne Ha HaroBapBaHeTo. MeTonu U amapaTypa 3a
orpezieNisiHe Ha 3aKOHUTE Ha pa3npeesieHne TPU TUTUYHU €KCIJI0OATallMOHHH YCIIOBUSI.
HPEJAITIOCTABKMW: VnpapieHue Ha €1€KTPOMEXAaHUYHU cUCTeMH, CUCTEMHU 3a yIpas-
JICHHE Ha eJIeKTPO3aBMKBaHUATa, ABTOMATH3aIMs Ha IPOU3BOICTBEHUTE MEXAHU3MH.
METO/ 3A NIPENOJAABAHE: Jlekuuu. JlabopaTopHu yHmpaKHEHHS C MPOTOKOIH H
3alUTa B Kpasi Ha CeMecTbpa.

METOJIU HA U3INIUTBAHE U OLEHABAHE: ITucmen u3nut (Tekyuia OLEHKA) B
Kpas Ha 1-Bu ceMecThp.

E3UK HA ITPEIIOJABAHE: 6bnrapcku

HNPENNOPBYUTEJIHA JINTEPATYPA:

1. Mopnanos C., K. KyTpsHCKH, ABTOMATH3aIlMsi HA IPOM3BOIACTBEHHTE MEXaHH3MH, TeXHHUCCKH
yuausepcurer-Codust, 2001. 2. Kutryanski K., I. Kostov, I. Ganchev, Application of probability approach
for determination of the maximum admissible number of startings of induction motors, International
Conference “Automation & Information” Sofia’01, Sofia, 31 May - 02 June, 2001 , pp. A143-A146. 3.
Kutryanski K., Information Issues in the Design of High Performance Electric Drives, International Summer
School - CEEPUS SK-46, Artificial Intelligence in Control and Measurement, 21 August — 1 September,
2000, pp 56-61. 4. Kyrpsucku K., TIlporpamHO ocurypsiBaHe 3a H3CICIBaHEC Ha ACHHXPOHHH
CJICKTPO3aJIBUKBAHU, HaHI/IOHaJ'IHa KOH(l)epeHHI/Iﬂ C MCXKAYHAapOJAHO Yy4YacCTHhC “KOMHIOT’prI/I CHUCTEMHU U
texHonoruu”, 22-23 rouu 2000, Codus. ¢. V.11-1 — V.11-5. 5. Kutryanski K., Energy efficiency of
pumping station with buffer reservoirs, Journal of the Technical University - Sofia - Branch Plovdiv, 1999,
vol. 6, pp 89-93. 8. Kutryanski K., G. Daskalov, Collecting of statistical data about the operating modes of
lifting and hauling mechanisms, Journal of the Technical University - Sofia - Branch Plovdiv, 1997, vol.
5C . 6. ﬁopuaHOB C., K. KytpsHcku., OnpenensiHe Ha CpEJHOTOIUIIHMS Pa3Xol Ha €JIEKTPOCHEprus Ha
MNOJACMHO-TPAHCIIOPTHHU MCEXAHU3MH C HUKIWNYHO ,I[eﬁCTBPIe., FO,I[I/H.HHI/II( Ha TexHMYecKkHn YHI/IBepCI/ITeT -
Coouwus, T. 48. xkH.3/1995, ¢. 117-122.




XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJIMHA

HaunmenoBanue Ha yueOHaTa TUCIMIUIMHA: Kon: MAICE04.2 | CemecTsp: 1
NHxeHEepHHU METOIU B €JIeKTPOMEXAHUKATA
Bun Ha 00yueHnuero: Yacose 3a ceqmuua:| bpout kpenuru:
Jlexmuu, JlabopatopHu yripaxHEeHUs JI -2 yaca, 6
JIYV — 1 yaca
JIEKTOPHU: Jou. n-p Kpywm [letkoB Kyrpstacku TY-Codust, ®unuan [Lnosaus /OEA/,
kareapa “CY”

CTATYT HA JUCHUIIJIMHATA B YYEGHUS IIJIAH: M30upaemMa nucuuIuinHa
3a pEJOBHU CTYACHTHU MO CIEHHMATHOCT “ABTOMaTHKA, HHPOPMAIIMOHHA U yHpaBisBaiia

texuuka’ Ha @®EA wna TY-Codus, Dunman IlnoBauB 3a oOpa3oBaTesHO-
KBaJM(PHUKAIIMOHHATA CTENEH “MarucTsp’.

HEJIN HA YYEBHATA JUCHHUIIJIMHA: Ilenta Ha aucuurinHara “ VHxeHepHU
METOJIM B €JIEKTPOMEXaHUKaTa” € 3all03HaBaHE HA CTYIACHTHTE C METOIHM M CPEICTBa 3a
peliaBaHe Ha pelnuila WHXKEHEPHHU 3a7a4yd B 00JIacTTa Ha €JICKTpOMEXaHWKaTa, KaKTO W
3ar03HaBaHETO UM ChC CrEeNU(DUIHA 0OCOOCHOCTH B Ta3u 00JIaCT, C HAUMHH U CPEACTBA 3a

IMoJIydyaBaHC Ha HGO6XOI[I/IMI/ITG AAaHHU W U3IOJ3BAHCTO HAa KOMIIIOTBpPHH HPOIrpaMu 3a
IMPUITOKCHUC HA U3YyYABAHUTC MCTOOU..

OIIMCAHUE HA JUCIHUIIJIMUHATA: OcHoBuu Temu: OnpenensiHe Ha HEOOX0IUMU-
T 32 U3YNCIICHUATA JaHHHW Ha JBUTATENs, pa0OTHATA MallTMHA U PEKUMUTE UM HA padoTa.

W3uncnsBane Ha 3arpsBaHeTO Ha JBUraTellss NpU IyCKaHE, CIMpPAaHE U PEBEPCUPAHE.
OnpenensitHe Ha pa3xoJa Ha €HEpPrus MpU pa3IU4yHU pexUMH Ha padora Ha
€JIEKTPO3aABUKBAHHUATA.

HNPEJAITOCTABKM: VnpasieHue Ha €l1eKTpOMEXaHUYHU cucTeMH, CUCTEMHU 3a yIpaB-
JICHHE Ha eJIeKTPO3aBMKBAHUATA, ABTOMATH3aIMsI HAa IPOU3BOJICTBEHUTE MEXaHU3MHU.

METO/ 3A NNPEITOAABAHE: Jlekiuu. JlabopaTopHu ymnpaKHEHUS C MPOTOKOJIU H
3alUTa B Kpas Ha CeMecTbpa.

METOJIU HA U3IINUTBAHE U OLLEHABAHE: [Tucmen u3nuT (TeKyia OlLlEHKa) B
Kpasi Ha 1-BU ceMecThp.

E3UK HA TPENTOJIABAHE: 6barapcku

HPENTOPBYUTEJIHA JIUTEPATYPA: 1. Paiinos P., Xpucros Bi., ®opmupane Ha
MEXaHUYHUTE XapaKTEPUCTUKM HA ACUHXPOHEH JABUIaTel B PEKHUM Ha KOHIEH3aTOPHO
cniupane, MexayHapoaHa ro0mielina HayuHa cecus 30 rogunu dakynrer "ABromaTuka',
TY — Codus, 2004r. 2. Hopmanos C., P.Paitros, J.Kpaitues, M360p Ha omrmManHu
napamMeTpH Ha pEBEPCUBHHU eleKTpo3aaBmxkBanusd, “Texnuka”, 1980, c.202. 3. Paitnos P.,
OcoOeHocTH Ha MEXaHWYHHUTE XapaKTEPUCTHUKU HAa aCUHXPOHEH JABHUraTel B PeXHUM Ha
KOHJIEH3aTOPHO CUpaHe, cil. “EnxexkTpoHuka u eaexkrporexHuka”’, kH.3-4, 1996r., c.37-40.
4. ropz[aHOB C., K. Kyrpsincku, ABTOMAaTH3aiys Ha MPOU3BOJCTBEHUTE MEXaHHU3MHU,
Texuuuecku ynusepcuter-Codust, 2001.




XAPAKTEPUCTUKA HA YYEBHATA JUCHUIIJIMHA

HaumenoBanue Ha yueOHaTa Kox: MAICEOQ5.1 Cemectnp: 1
JTUCIUILTAHA!
MoaenupaHne H ONTUMHU3ALMS
Bun na o6yuenuero: Yacose 3a ceqmua: bpoii kpeautu: 6
Jlexuun, JlabopaTopHu JI -2 yaca,
ynpaxknenus, Kypcosa pabora JIY — 1 yac,

JEKTOPH:

noir. 1-p Anoena TaneBa TY-Codust, @unuman [Inosaus /OEA/, karenpa CY, Ten 659585
nott. n-p Hukona IlakeB TY-Codust, @unuan [Imosaus /OEA/, katenpa CY, ten 659528

CTATYT HA JUCHMIJIMHATA B YUEBHUSA IIJIAH: M30upacma guciuiuiiHa 3a
PEOBHU CTYACHTH IO CHELUAIHOCT “ABTOMATHKA, HH()OPMAIIMOHHA U yIpaBIIsiBalla TEXHUKA Ha
O®EA na TY-Codpusa OPumman IlnoBaumB 3a oOpa3oBaTeTHO-KBaJU(PHUKALWOHHATA CTENCH
“marucTsp”

HEJIU HA YYEBHATA JAUMCIMILIJIMHA: Ilenra Ha y4yeOHaTa AMCIUIUIMHA € Jla Jaje
TCOPETUYHUTC OCHOBU IO MOACIHUPAHEC U OITUMH3AlHA, KOUTO Ca HGO6XOI[I/IMI/I B pcauna
mpuiIoKHU 00yacTh karo OnTtuMu3anus Ha cucTemu, lIpHIokKHM MeTonu 3a yIpaBleHHE Ha
TEXHOJIOTHYHU TIPOLIECH, AJANTHBHO yIpaBleHWe Ha mponecH, CHCTEeMHO TMPOEKTUpPAaHE,
MHOI‘OCB’bp3aHI/I CHUCTCMH 3a aBTOMAaTHU3allud U 1P

OIMNCAHUE HA JUCIHUIIJIMHATA: Ilenta Ha Kypca € J1a ce nagaT OCHOBHH CBEICHUS 3a
MCETOJUTC IMPU MOJACIIMPAHC U OINTUMH3AlMA Ha MNPOUHECU C HEIIPEKBCHAT U JUCKPCTCH XapaKTEp.
PasrnexxgaT ce OCHOBHM MPHHIIMIH 33 CH3/1aBaHETO Ha MAaTEMaTHYEeCKH MOJIENId Ha CTAaTHUKaTa U
JTUHAMHKaTa Ha TIPOU3BOJICTBEHH M CBBP3aHUTE C TAX mporiecH. [IpencTaBern ca moaxoau, CBbpP3aHu
C MaTeMaTHyYecKaTa CTaTUCTUKAa M CTaTUCTUYeCKara oOpaboTka Ha EKCICPUMEHTAIHH JIaHHU.
Pasrnexxpanute METOOM W MOIXOAM Ca MPWIOKEHH 32 aHATHUTUYHU MOJIEIH Ha OCHOBHH IIPOLIECH
OT XMMHYecKaTa, MeTaypruyHaTa, XapTUEHO-IIeNTyI03HaTa M TeKCTHUITHATA MPOMHUIIIEHOCTH, KaTo
Ce aKICHTHUpa BHPXY M3MOJI3BaHETO UM 3a cuHTe3 u ananu3 Ha CAP u CAY. Mojenu Ha TUCKPETHH
IMpouecCu C€ BBBEKAAT MPU M3IIOJI3BAHEC Ha THUIIOBE ON€pallii U MaTCpUaIHU ITOTOI[H. Pa3I‘.He)KI[aT
C€ METOM U ATOPUTMH 32 TAXHOTO peallM3upaHe 3a ONTHMU3AINS MTPH THOMEPHA U MHOTOMEPHH
neneBd (YHKOMKM Chc W 0Oe3 orpaHuueHus. KypchT 3aBbpliBa ¢ BBbBEJCHHE B METOAUTE 32
MHOT'OKpUTEpHUATIHA U JUHAMHWYHA OIITUMHU3alnd

HPEMITOCTABKMWM: OcHOBHUTE BXOJHH BPB3KU HA HACTOSIIATA AUCIHUILIAHA Ca JUCITUTUTHHUATE
ABTOMaTH3anysl Ha TEXHOJIOTMYHM mporiec, KOMIIOTHPHUM CHCTEMH 3a VyIpaBIICHUE,
Maremaruka , CHCTEMHO TIPOEKTHpaHe U Ap. OT OakanaBapcKara CTEreH Ha 00ydeHue

METO/JA 3A NPENOJABAHE: Jlexkuun. JlabopaTopHuTe ynpaXHEHHUsI c€ HPOBEXAAT IpU
M3M0JI3BAaHETO HAa IIEPCOHATHM KOMIIOTpH. B KypcoBaTa paboTa CaMOCTOSITENIHO c€ pellaBa
KOHKpETHa 33/1a4a.

METO/IM HA M3NIWUTBAHE W OLHEHABAHE: /IBe mucMeHH NpOBEPKH IO BpeMe Ha
cemecThpa (001110 80%), 1abopatopuu ynpaxHenus (10%), kypcoa padota (10%).

E3UK HA IIPENOJABAHE: Onirapcku

Ipenopbuntena JUTEPATYPA:

1.BYYKOB, H., C. CTOSHOB. Marematnyecko MOAEIHpPAHE U ONTHUMHU3AIUS HA TEXHOJIOTUYHA OOCKTH.
Texuuka, Codus, 1980, 1986

2. CAITYHIXUEB I'., M. TEOPTUMEB, Ontumusanus Ha cuctemu, TY Codust, 2008

3.CTOSHOB, C. OnTuMu3zanus Ha TexHoJIorudHu nporecu. Texanka, Codwus, 1993.

4.1104YEB, B., . OJAMI'AJIMEB, H. KO3APEB, H. MAHOJIOB. PBbkoBOACTBO MO MeTOIU 3a
eKCIiepuMeHTaTHU u3cieasanus u ontumusanus. MAPTUJIEH, Codust, 1994.

5.BYYKOB, U., C. CTOSHOB, H.KO3APEB, B.IIOYEB. PskoBoacTBO 3a 1ab0paTOPHH YIPaKHEHHS 110
cratuctrudecku Metonu. Mznarencteo “Hosu 3nanus™, Codust, 2002

6.IOPJJAHOB 1., MATLAB® 7, Yact III IlpeoGpasysane, U3uncnenus, Busyanmmsamus M3matencrso
,»lexauka”, Codus 2009.




XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJIMHA

HaumeHnoBanue Ha yuyeOHATa JUCIMILTAHA! Kon: MAICE 05.2 CemecTtbp: 2
NuaycTpuajaHu cHCTEMH 32 yIpaBJieHHe

Bun Ha 00yueHueTo: Yacose 3a ceqmuua: Bpoit kpenutu: 6
Jlexmmm (JI) JI -2 4gaca

JlaGopatopuu ynpaxkuerus (JIY) JIY — 1 gac

Kypcoga pabota (KP)

JIEKTOPH: nipod.n-p Muxaui Ilerpos e-mail: mpetrov@tu-plovdiv.bg, phone: 659 555
notl. 1-p Anbena Tanesa, Ten. 659 585; e-mail: altaneva@tu-plovdiv.bg.
/OEA/xarenpa “CY”, TY-Codus,®unuan [Inosaus
CTATYT HA JUCHUIIJIMHATA B YYEBHUS T1JIAH: M306upaema TUCHUIIIIMHA 32 PEIOBHU
CTYACHTH TIO CHEIMATHOCT ‘‘ABTOMAaTHKa, MH(POPMAIMOHHA M yIpaBisaBamia TexHuka” Ha DEA nHa
TY-Codus ®unuan [Inoaus 3a oOpazoBaTeTHO-KBaTU(UKAITMOHHATA CTETICH ‘‘MarucThp”’
HEJIN HA YYEBHATA JUCHUIIJIINHA: /la ce 3amo3HasT CTyJEHTUTE C OCHOBHUTE CBEJICHUS
3a UHAYCTPUAJIHU CUCTEMH 3a YIPABJIECHUE U3I0JI3BaHU B IPOU3BOICTBOTO, IPUHLIUIIUTE 3a TSIXHOTO
usrpaxaaHe u wuscineaane. CTyAeHTUTEe TpsAOBa 1a MpUIOOMAT 3HAHUS 32 TEXHUYECKaTa H
[IporpamMHa peaiau3anys Ha UHAYCTPUAIHU Pa3NpeesIeHU CUCTEMH.
OINMCAHUE HA IMCIIMITVIMHATA : B nuciumiinHaTa ce pasriekJaT OCHOBHUTE CBEACHHUS 3a
MHYyCTpUAJIHU CUCTEMHU 3a ylnpaBjeHue. ToBa € eJHO OT CbBPEMEHHUTE HAlpaBJICHUS B CUCTEMH 3a
yIpaBJIeHUE Ha TPOU3BOACTBOTO, KOETO HMHTETPHpAa CHBPEMEHHAa KOMIIOTBPHA TEXHUKA ChC
CBhbBPEMEHHHU METO/M U aJITOPUTMHU 3a yIpaBieHue. JucuuninHarta pasriiex/ia THIIOBH CTPYKTYpH Ha
CHCTEMH 3a YIpaBlCHHE, KOMTO c€ IpuiaraT B MPOMUIIEHOCTTa. lIpociensBaT ce OTIENHUTE
MOJICUCTEMH M KOMIIOHEHTH KaTO: BXOJHO-M3XOJHHU IOJCHCTEMH, IMOJACUCTEMA 3a HAOIIOJCHHUE,
nmoJiIcucTeMa 3a NpAKO HUGpoBO ympaieHue U jap. OTAeneHo € MAICTO Ha HH(OPMAIMOHHOTO
OCUTYpsSIBAHE Ha CUCTEMHUTE U HEroBaTa TEXHWYECKA U aITOPUTMUYHA peau3alysl. 3HaYUTeIHa 4yacT
OT Kypca € IOCBeTeHa Ha TEOPETHYHHUTE TIOCTAHOBKU HA PEHIla ChBPEMEHHU METOIU U aJTOPUTMH
3a ympaBlIeHHE: aNrOpUTMH 3a IbpBUYHA 00paboTka Ha HWH(MOpPMAIMTA, 33Ja4d 3a aJAlTHBHO
ynpaBJIeHHUE, 33]]a4u 3a MPSKO LUKU(POBO yIpaBiIeHUE U Jp.
HNPEJANOCTABKHW: JlucuuiuinHata € TPSKO CBBbp3aHa M € CBOCOOPa3HO MPOABIIKECHUE Ha
NpEeaXOoKJally s JAUCUUIUIMHM, KaTo: ABTOMAaTH3allUsl Ha TEXHOJOTHMYHHU THpouecu, TeXHUYecKH
cpelacTBa 3a aBromarusanus, KommioTbpHu cucteMu 3a ynpaieHue, CUCTEMHO NPOEKTUPAHE U
KoMmnioTbpHO MHTErprpaHH IPOU3BOACTBEHU CUCTEMH.
METO/ 3A INPENTOJAABAHE: Jlekuuu ¢ U3M0JI3BaHE Ha CIIaliI0BE, TaOOPATOPHUTE YIIPAKHEHUS
C MMPOTOKOJIM U KypcoBa paboTa ¢ ONMHUCAHKUE U 3allUTa.
METO/IM HA U3NMUTBAHE U OHEHABAHE: Texyma onenka (o6mo 80%), imaboparopHu
ynpaxuenus (10%), kypcosa padota (10%)
E3UK HA NIPEMTOJJABAHE: Gbirapcku
OCHOBHA ¥ NPENOPBYUTEJHA JIMTEPATYPA: 1 Xamxkuiicku M., K. Benes, TI.
Cotupos, . KanalikoB., ABTOMaTu3anus Ha TEXHOJOTMYHH Ipoliecd. MeToau U alropuTMu 3a
ynpasnenue., C,Texnnxka,1992. 2. Tonopos A., C. Hopnanosa, C. xues, B.Crypes. Jlormuecko
ynpasinenue Ha npouecu. C.Texuumuyecku VYuuepcurer, 2001. 3.Iletpo M., W.l'anues,
[IpomunuieHn NpUIOKEHUS Ha MukKpompouecopute, YueOHu 3anucku TY Codus, Punuman
[TnoBnuB,1997. 4.Petruzella F., Programmable Logic Controllers, Publisher: McGraw-Hill College,
2004. 5.Polke M., U. Epple and M. Heim, Process Control Engineering, VCH Verlagsgesellschaft
mbH, D-69451 Weinheim (Federal Republic of Germany), 1994. 6. Jlxxue Ct. UnaycTpuanau
MpexH 3a KomyHuKanusa u ynpasiaeHue. TY -Codus, 2002. lonbJaHUTeNHA JUTepaTypa:
1.OMRON, “Operation Manual — DeviceNet Slaves”, 2003 r. 2.0MRON, “Programming Manual —
Programmable controllers for CS/CJ Series”, 2003 r. 3.0MRON, “CX-Programmer Introduction
Manual”. 2003 r. 4. OMRON, “CX-Programmer 6.1 Operation Manual”, 2005 r. 5,OMRON, User
Manual and “Getting Started with CX-Supervisor” 2005 r. 6.SIMATIC S5-90U Programmable
Controller, User’s Guide, Siemens AG, 1991. 7.SIMATIC S5 Exercises, Siemens AG, 1990.




XAPAKTEPUCTUKA HA YYEBHATA JUCHUIIJIMHA

HaumenoBanue Ha yueOHara nuciumimHa: | Kog: MAICEQ6.1 Cemectnp: 1
Paznpene/ieHH CHCTEMH 32 YIIpaBJIeHHe
Bun Ha 00yueHueTo: Yacose 3a ceqmuna: bpoii kpeautu:
Jlexmmm (J1) JI -2 yaca 4
JlaGopatopuu ynpaxueaus (JIY) JIV — 1 yac

JEKTOPHU:

npod.a-p Muxawun [erpos, phone: 659 555, e-mail: mpetrov@tu-plovdiv.bg,
noi. 1-p Anbena Tanesa, Ten. 659 585; e-mail: altaneva@tu-plovdiv.bg.
/OEA/ xarenpa “CY”, TY-Codus,Ounman [Inosaus
CTATYT HA JUCHHUIIJIMHATA B YYEGHUS TIJIAH: M30upaema mucuUIUIiHA 3a PEAOBHHU
CTYICHTH IO CIIEIHATHOCT ‘“‘ABTOMAaTHKa, MH(OpMAIMOHHA W ynpaisBama TexHuka’ Ha DEA Ha
TY-Codus ®unuan [Inoaus 3a oOpazoBaTeHO-KBaTU(UKAITMOHHATA CTETICH “‘MarucTbp’”
HEJIN HA YYEBHATA JUCHUIIJIIMHA: Jla ce 3amno3HasT CTyJI€HTUTE C OCHOBHHUTE CBEACHUS
3apasnpeiesiecHUTe CHUCTEMH 3a yIpaBieHUE Ha MPOU3BOJACTBOTO, MPHUHLHUIUTE 32 TAXHOTO
U3TpaXJaaHe, u3cleABaHe HepapxwuHa cTpyrypa. CTymeHTuTe TpsOBa na NPUAOOUSAT 3HAHHS 3a
TeXHHYECKaTa M IMporpaMHa peau3alus Ha paslpelielieHd CUCTEeMH U yMEHHMs 3a pa3paboTBaHe Ha
SCADA npoekru.
OIIMCAHUE HA JUCHHUIIJIMHATA: B nucuumuirHaTa ce pasriekJaT OCHOBHUTE CBEICHUS 3a
pasmpeelieHuTe CUCTEMH 3a YIpaBlIeHHE, KOMTO ca U3BECTHHU CchC chkpamenueto DCS - Distributed
Control Systems. ToBa € e1HO OT CbBpEMEHHHUTE HAIPABJICHHS Ha JCICHTPATU3UPAHUTE CUCTEMH 3a
yIpaBjJeHUE Ha MPOU3BOJCTBOTO, KOETO MHTETPUPA ChbBPEMEHHA KOMITIOThPHA TEXHUKA C MPEKOBU
crnenuguKalnuy, peaau3upaily depapxXxudHaTa ympasisBalla CTpyKTypa. JucuuIuiMHaTa pasriexaa
OCHOBHUTE HHBA: IOJIEBO, YIIPABICHCKO U MH(GOPMAIIMOHHO HHUBA HA JCIICHTPAIU3UPAHU CHCTEMHU 3a
yIpaBieHUE, KOUTO Ce MpuiIaraT B MPOMUIJICHOCTTa. 3HAUMTEIHA 4acT OT Kypca € MOCBeTeHa Ha
MPAKTUYECKU MOCTAHOBKM HA PEJIMIIA ChbBPEMEHHH MPEXKOBH PEIICHHUS, U3I0I3BAHU B CUCTEMUTE 32
yIpaBieHUE: AITOPUTMHU 32 MPOrpamMu npu oOMEeH Ha JIaHHU 10 MPEKOBa cpe/ia, ChOMpaHe Ha TaHHU U
TAXHOTO BH3yaJU3WpaHe, CUMYJIUpaHEe Ha alapMEHU CHOUTHS ChC CleNUaIu3upaHu codpryepu Ha
CBETOBHHU (prpMH.
HNPEANOCTABKM: JlucuumniuHata € TNpSKO CBbp3aHa U € CBOEOOpa3sHO MNpOIBIKEHHE Ha
NpenxoXKaamy s AUCHUIUIMHYM, KaTo: ABTOMAaTH3alMs Ha TEXHOJOTMYHHU IMpolecH, TeXHUYECKU
cpencTBa 3a aBromaTtuzanus, [Iporpamupyemu norudecku KoHTposiepu, KOMyHUKAlIMOHHU CUCTEMHU
B MHTETPUPAHUTE IPOU3BOACTBA, CHCTEMHO MPOEKTUPAHE U JIp
METOJA 3A TIPEHNOJABAHE: Jlekuuu ¢ Wu3M0J3BaHEe Ha ClIaloBE U JEMO-TIPOTPaAMHU,
1abopaTopHUTE YIPAKHEHUSI C TPOTOKOJIU U TSIXHATA 3aIllKTa.
METOJAHM HA U3NTUTBAHE U OHEHABAHE: [Tucmen u3nut B Kpast Ha 1-pu cemecTsp
E3UK HA ITPENIOJABAHE: 6birapcku

OCHOBHA U ITPEIIOPBYUTEJIHA JIUTEPATYPA:

Djiev St., Industrial Networks for Communication and Control (book in Bulgarian), ISBN 954-438-360-3, TU Sofia,
2002 (dxues, Ct., MHAyCTpHATHU MpEXH 3a KOMYHUKanus U ynpasienue, Codus, 2003); Xamxuiicku M. K. Benes, T
Corupos, WM. KamaiikoB. Metomu u anroputmu 3a ynpasinenue. Codwms, Texnmka, 1992; JIpencka, C., B. Iloues,
Wudopmanmonnu texHomorun, TEMPUS - IB _JEP-14354-1999 Training in Standards on Quality Control and
Management, XTMY, 3amucku, 2000;Petruzella F., Programmable Logic Controllers, Publisher: McGraw-Hill College,
2004;dupmeno PrroBoactBo OMRON CX- Supervisor, 2003;0MRON, User Manual and “Getting Started with CX-
Supervisor” 2013; IDC Technologies 2012. Practical Distributed Control Systems for Engineers and Technicians.
www.idc-online.com; ®upmeno PnkoBogctBo OMRON, “Operation Manual — DeviceNet Slaves”, 2003;0MRON,
“Programming Manual — Programmable controllers for CS/CJ Series”, 2003; OMRON, “CX-Programmer 6.1 Operation
Manual”, 2005;®upmeno PrroBoacteo SIMATIC S7 Exercises, Siemens AG, 2013; ®upmeno PrrkoBoactso - MAPS
SCADA Introductory CourseTraining Manual, pdf, , Mitsubishi Electric Europe B.V, 2017

I/IHTepHeT HU3TOYHUIIU:

-https://automation.omron.com/en/us/products/family/CXSUPV
-https://c4b.gss.siemens.com/resources/images/articles/dffa-b10338-01-7600.pdf
-https://www.mapsscada.com/mitsubishi-adroit-process-suite-maps/

-https://www.mapsscada.com/maps-smart-scada/




XAPAKTEPUCTUKA HA YYEBHATA JUCHUIIJIMHA

HaunmenoBanue Ha yuyeOHaTa Kox: MAICEO06.2 Cemectnp: 1
JTUCIUILTAHA!

IIpencka3zBamo ynpasjieHue

Bun na o6yuenuero: Yacose 3a ceqmua: Bbpoii kpeautu:
Jlexuuu, JlabopaTopHu JI -2 4aca 4
YIPaXKHEHUS JIY — 1 gac

JIEKTOPH: [Ipod. n-p umwx. Muxaun Ilerpos, e-mail: mpetrov@tu-plovdiv.bg;

HBY. n-p umk. CeBmt Axmen, e-mail: sevil.ahmed@tu-plovdiv.bg; TY-Codus, @unman
[TnoBauB /®EA/, karenpa “CY”’; ten.: 032/ 659 585

CTATYT HA JUCIHINIIJINHATA B YYEGHUA IIJIAH: M30upaema TUCIUIUIHHA 32
PEIOBHM CTYAEHTH IO CIELUAJIHOCT ‘“ABTOMATHMKa, MH(GOpPMAllMOHHA M YIIpaBJsABalla
texunka’ Ha @®EA wna TVY-Copus Dwman I[lnoBauB 3a obOpa3oBarenHo-
KBATM(UKAIIMOHHATA CTEIICH “‘MarucTup’.

HEJIU HA YYEBHATA JUCIHUIIJIMHA: /Ta ce 3aro3HasT CTyJJ€HTUTE C OCHOBHUTE
CBEJICHUS 3a MOJIEJTHOTO IPEJCKA3Ball0 YIpaBJIeHHE, MPUHLUINTE 32 H3TpaKIaHe U
u3cnensane. CtyneHTHTE TpAOBa Ja MPUIOOHIT 3HAHUS 32 M3TOTBSHE HA AITOPUTMH 32
IpeJCKa3Balllo yIpaBJiIeHUE.

OIMMCAHUE HA TUCHUIIVIMHATA: B nucuuiuivHata ce pas3riexiaaT OCHOBHHUTE
CBEJICHUS 32 CHUCTEMH C MpPEACKa3Balll0o  YIpPaBJICHHE , KOUTO Ca H3BECTHU ChC
cekpamenneto MPC — Model Predictive Control. ToBa € eaHo OT ChbBpEeMEHHHTE
HalpaBJIEHUs] Ha CUCTEMMTE 3a YIpaBJIEHUE, KOETO C€ OCHOBaBa Ha IpE/ICKa3BaHE Ha
OBJEIIOTO TOBEJCHHE Ha CHUCTEMaTa W OINpEACIsiHE Ha ONTHMAJIHHUTE YIIPaBIISBALIH
Bb3JeHcTBUA. JlucuumiauHata pasriexia TUINOBH  CTPYKTYpH Ha CHCTEMH  C
IpEeJCKa3BaIlo YIpaBiIeHHE, KOUTO C€ Mpuiarat B nmpomuuuieHocTTa. Ilpocnenssar ce
OTJENHUTE MOACUCTEMM M KoMmroHeHTH Ha MPC, karo: MareMaTMYHH MOJENIU
U3II0NI3BaHU 32 TMpEJCKa3BaHEe, MPEICKa3Balll peryJaTopu B KadecTBOTO MM Ha
ONTUMU3ATOPU Ha ymnpasieHuero u Ap. OTaeneHo € MICTO Ha aHajlu3a U CHHTEe3a Ha
CHCTEMH C TMPEICKa3Ball0 YIpPaBJICHHWE, OTHOCHO TSIXHATa yCTOWYHBOCT, ONTHMAITHU
HACTPOWKM M pOoOACTHOCT. 3HAUMTENIHA YacT OT Kypca € IMOCBETeHa Ha TEOPETUYHUTE
NOCTAaHOBKM HAa peAHIla CHBPEMEHHM METOAM W QJITOPHUTMH 32 TIPEACKa3BaIlo
yIpaBJIeHUE: aNrOpUTMH 32 O0OOIIEHO MpeJCKa3Ballo yIpaBlIeHUE, JHUHEWHO
KBaJ[paTUYHO YIPaBJICHUE, CTAHJAPTHO MPECKA3BaIl0 YIPABICHUE U JIp.
HNPEAITOCTABKM: /lucuuiuivHaTa € IpsKo CBbpP3aHa U € CBOE0Opa3HO NMPOIbIIKEHUE
Ha TPEAXOKIAIM 5 TUCHUTUIMHHU, KaTo: ABTOMATH3alUsl HAa TEXHOJOTHYHHU MPOIIECH,
AnantuBHO ympasineHue, ONTUManHO ynpaBieHue, KoMmMmIOTbpHM cucTeMH 3a
yrpasienue, CucteMHO poektupane U CHUCTEMEH aHaIn3.

METO/I 3A ITPENNOJABAHE: Jlekuuu ¢ U3n0J13BaHE Ha CIal0BE U AEMO-TIPOTpaMHu,
1a0opaTOpPHUTE YIPAXKHEHUS C TPOTOKOJIM M KypcoBa paboTa ¢ ONMMCAHUE U 3alUTA.
METOJIHN HA M3NNTBAHE U OLHEHABAHE: Ilucmen m3nur B Kpas Ha 1-Bu
cemecTwp (0010 72%), nabopaTopuu ynpaxxkuenus (28%).

E3UK HA TPENNIOJJABAHE: 6barapcku

ITPEIIOPBUYMTEJIHA JIMTEPATYPA: 1. Benes Kamen, AjanTuBHM CHCTEMH.
CamonacTpoiiBanu ce perynatopu. 1998.2. Soeterboek, R. Predictive Control. A Unified
Approach, Prentice Hall, New York (1992).3. Ray W.H. Advanced Process Control.
McGraw Hill Book Company, 1981.4. Camacho, E.F. and C. Bordons, Model Predictive
Control, Springer, London (1999).5. Bitmead, R.R., M. Gevers and V. Wertz, Adaptive
Optimal Control - The Thinking Man's GPC, Prentice Hall, Englewood Cliffs (1990). 6.
Morari M., L.Ricker. Model Predictive Control Toolbox. For use with MATLAB. User’s
Guide. Mathworks. 1997.7. Xamxuiicku M. K. Benes, I'. Corupon, W. Kamnaiikos.
Metoau u anroputmu 3a ynpasienue. Cogus, Texnuka, 1992.




XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJIMHA

HaumenoBanue Ha yueOHaTa Kox: MAICEOQ7 CemecTnp: 2
JTUCHUTUINHA!

ABTOMAaTHU3UPAHU

NPOU3BOACTBEHH CHCTEMH

Bun Ha o0yuyenuero: Yacose 3a ceqmuiia: bpoii kpeautu: 4
Jlexuuu, mabopaTopHu JI - 2 gaca;

yIpaXKHEHUS JIY — 1 ygaca.

JEKTOPH: Jlom. a-p MBau Hocudos Kocros B TY-Cobus, Gununan [Tnosaus /OEA/,
katenpa “CVY”, Ten.:+35932659526, ijk@tu-plovdiv.bg; [ou. n-p CeBun Antyna Axmen
B TV-Cobusa, Dwman IliosmuB /DPEA/, xaregpa “CY”, Ttem.:+35932659585,
sevil.ahmed@tu-plovdiv.bg.

CTATYT HA JUCIIMIIJIMHATA B YUYEBHUS ILJIAH: JlucummiuHaTta ¢
3a/IbJKUTENHA 33 PEJJOBHUTE CTYJCHTH Ha CIIEUUAIHOCT “ABTOMaTHKa, MH(OPMaLMOHHA
u ynpasisaBaina TexHuka” Ha @EA na TY-Codus @winan [Tnosaus 3a oOpa3oBaTesiHo-
KBaJIM(UKALIMOHHATA CTEIEH “‘MarucTop’.

HEJIU HA YYEBHATA JUCHUIIJIMHA: /la ce nanart 3HaHus 3a IPOU3BOJACTBEHUTE
CUCTEMH, KaTo ru (popManusrpa 10 QyHKIHOHAIHU CXEMHU U OPraHU3al[MOHHO-CTPYKTYp-
HU Mozenu. PasrinexnaT ce MHONOMacoBM MU MHOTOCBBP3aHU NPOM3BOACTBEHH CUCTEMH
(mocnenoBaTeNHyu, MapaielHu, pa3KIOHEHH), MIPOU3BOJICTBEHU CUCTEMHU C MPEKbCHAT U
JUCKPETHO HEMPEKBCHAT XapaKTep.

OINMUCAHUE HA JJUCIUIIJIMHATA: O6m nmoaxox 3a ¢GopMaJM3UpaHO OMUCAHUE
Ha CBBMECTHO paboOTelly NpPOM3BOJACTBEHHM cHcTeMHu. lIpmiiokeHne Ha MeToAa Ha
ONTHMaJHaTa CTaTUYHA KOPEKIMs (FpaJUeHTEeH MOJXO0[) 3a YIpaBlIeHHE HAa ChBMECTHO
paboTem MNPOU3BOACTBEHH CHCTEMH OT HEMPEKbCHATO MOTOYeH Tul. CBHBMECTHO
paboTtemu cucTeMu 0€3 U ChC 3aKbCHEHUS C aJIAITUBHO YIIpaBieHUE. ATaITUBEH TTOIXO0/T
3a yOpaBJIeHHE Ha CBhBMECTHO pabOTel NPOM3BOJICTBEHH CHUCTEMH C HAKOJIKO
3aKbCHEHHSI M CBhC 3aKbCHEHHE 10 ymnpaBieHuero. HaOmromaBamm ycTpolicTBa Ha
napaMeTpd U BEJIMYMHU — TMPWIOKEHHE IpPU YIpaBleHHE Ha CBHBMECTHO paboTeIn
IIPOU3BOJICTBEHH CUCTEMHU.

HNPEANOCTABKHW: JlucuumuinHata ce Oa3upa Ha Bede u3ydaBaHute ‘“Teopus Ha
ABTOMATUYHOTO yIpaBJIeHUE U ‘“‘ABTOMAaTH3allUs Ha MPOU3BOJACTBEHUTE MEXaHU3MU OT
OakanaBbpckara cTeneH M “OnTUManHO yIpaBieHue” W “ANanTHBHO yIpaBiieHUE OT
MarucThpPCKUS TIIaH.

METO/I 3A TIPEINIOJABAHE: Jlekuuu u 1a00paTopHU YIPKHEHHS C MTPOTOKOIU U
WHIUBU/TyaJIHA 3allUTA.

METOJIHN HA U3IMUTBAHE U OLLEHABAHE: [TucMen u3nuT ¢ yCTHO chOeceiBaHe
B Kpas Ha ceMecTbpa (0010 73%), maboparopuu ynpaxHeHus (27%).

E3UK HA IMTPEITOJAABAHE: 0biarapcku.
IHNPEIIOPBUYNTEJIHA JIUTEPATYPA:
1. T'ynues JI. A., Ontumanso ynpasnenue, C., Texnuka, 1987, ctp.402.
2. Chiasson J, Modelling and High-Performance Control of Electric Machines, John
Wiley & Sons Inc., 2005, ISBN 0-471-68449-X (cloth), p.709.
3. Hpeiinep P.T., 0. A. JImutpenko, OnTumaibHOE YacCTOTHOE YIIPaBICHUE
ACMHXPOHHBIMU 3eKTponpuBogamu, Kumunes, [ltunana, 1982, ¢.223.




XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJIMHA

HaumenoBanue Ha yueOHaTa Kon: MAICEOS8 Cemectbp: 2
JUCHUTUIUHA!
PoboTuka
Bun Ha o6yuenuero: Yacose 3a ceqmuiia: Bbpoit kpeautu: 4
Jlexnuu, JJaboparopuu ynpaxsenusi| JI — 2 gaca, JIY — 1 yac,

JEKTOP: Jou. a-p umx. Huxona Hlakes (PEA), Ten.: 659 528,

email: shakev@tu-plovdiv.bg Texanueckn yauBepcutet-Codus, Ounuan [TmoBaus

CTATYT HA JUCHHUIIVIMHATA B YYEBHUSA NJIAH: 3anbsmkutenHa ydeOHa
JUCUUIUIMHA 33 CTYJCHTH OT CHENUATHOCT ‘‘ABTOMAaTHKa, WH(POpPMAIOHHA U
yIpaBisiBalla TEXHUKA 32 00pa30oBaTeHO-KBATH(PUKAIIMOHHATA CTETIEH “MarucTop’.

HEJU HA YYEBHATA JIMCIHHUIIJIMHA: Ilenta Ha DUCIUILIAHATA € JIa 3all03HAC
CTYJICHTHTE C MOJICTTUpPaHe Ha KMHEMAaTHKaTa U JUHAMHUKATa Ha POOOTH, C KJIACUYECKU U
HUHTCJIIMTCHTHU ITOAXO0AH 3a praBHCHI/IC Ha p060TI/I U METOAHU 3a HJIaHI/IpaHe Ha IIbT.

OIINCAHUE HA JUCIUIJIMHATA: Ocuosuu temu: BnBenenue B PoGoTukara —
OTIpesicIICHUs, UCTOPUSl U TpWIokeHUs; KnHeMaTnka M TUHAMHUKA HA MAaHUITYJIATOPU H
MOOWIHU poOoTH; MHDOpPMAIMOHHO CEH30pHU CHCTEMH 3a aBTOHOMHH pPOOOTH;
VYrupapisiBane Ha KOHQUTYypamusITa 4pe3 HM3YHCISIBAHE HA BEKTOpa HAa CKOPOCTTa H
BEKTOpa Ha YINpPaBIIABAllMTE MOMEHTH 332 aBTOHOMEH HEXOJOHOMEH MOOWJICH pOOOT;
VYrpapiieHre B 33JJa4nTe 3a CIEACHE HAa TPACKTOPHSI, 3a CIEACHE Ha BT U CTAOMIIN3AINS
B TOUYKa; TUIIOBH apXUTEKTYPH 3a yIpaBJICHUE HA pOOOTH - JIenuOepaTUBHA, PEAKTHBHA,
MOBE/ICHYCCKU-OPUCHTHpAaHa W XuOpuaHa; [lmaHupane Ha BT - METOAHM HW3IOJI3BAIIH
'bTHA KapTa, KJICTKOBA JCKOMITO3UIIMS M MOTEHIManHO noiie; [Togxoau 3a ynpaBieHue
Ha KOJIEKTUBHOTO TMOBEJICHHUE Ha pOOOTH.

NPEANNOCTABKMWM: Teopus Ha ympaBlieHHETO, V3KyCTBEH HHTEIEKT W pOOOTHKA,
VYnpasieHue Ha UHIYCTPUATTHN MaHUYJIATOPpH, VIHTETUIeHTHH CUCTEMH 3a YIIpaBIICHHE,
KowMmmoTspHO 3peHue 1 pazno3HaBaHe Ha o0pa3u, ABTOMAaTH3alUs Ha TPOU3BOJCTBEHUTE
MEXaHU3MU U JAPYTH.

METO/I 3A TIPENNOJABAHE: Jleknuu ¢ u3nof3BaHe Ha ClaloBe; JIaOOpaTOpHHU
yhnpakHeHUsl, u3non3pany nporpamaus npoaykt MATLAB / SIMULINK, npotokoinu.
METOJIHN HA M3NTUTBAHE U OLTEHABAHE: /[ByyacoB MHUCMEH U3MUT

E3UK HA TIPENNIOJIABAHE: 6barapcku

HPENOPBYUTEJHA JIMTEPATYPA: 1. Arkin, R.C., Behavior-Based Robotics,
MIT Press, Cambridge, Massachusetts, USA, 1998; 2. Asada H., and J.-J. E. Slotine,
Robot Analysis and Control. John Wiley and Sons, USA, 1986; 3. Canudas de Wit, C., B.
Siciliano, and G. Bastin (Eds), Theory of Robot Control. Springer Verlag, London, 1997,
4. Dixon, W.E., D.M. Dawson, E. Zergeroglu, and A. Behal, Nonlinear Control of
Wheeled Mobile Robots. Springer-Verlag, London, 2001; 5. Kanayama, Y., Y. Kimura, F.
Miyazaki, and T. Noguchi, "A Stable Tracking Control Method for an Autonomous
Mobile Robot", Proc. IEEE Int. Conf. on Robotics and Automation, Vol.1, pp.384-389,
1990; 6. Latombe, J.-C., Robot Motion Planning. Kluwer Academic Publishers, 1991; 7.
Lewis, F.L., C.T. Abdallah, D.M. Dawson, Control of Robot Manipulators. Macmollan
Publishing Company, New York, 1993.




XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJIMHA

HaunmenoBanue Ha yueOHaTa Kon: MAICEQ09 Cemectbp: 2
JUCUUILIUHA!
Pa3muTo 1 HEBpOHHO
ylpaBJieHHE
Bun Ha 00yuenuero: YacoBe 3a ceIMuIa: bpoii kpeautu: 4
Jlexumu, JJabopaTtopHH JI -2 yaca,
YIPaKHEHUS. JIY — 1 4aca,
JIEKTOPU:

[Ipod. n-p umwx. Muxaun I[lerpoB (DEA), ten.: 659 585, email: mgpetrov@tu-plovdiv.bg
[Ipod. n-p nmx. Augon Tonanos (DEA), Ten.: 659 528, email: topalov@tu-plovdiv.bg
Texanuecku yauBepcutet-Codust, hpunuan B rp. [LnoBaus

CTATYT HA JUCHUIIJIMHATA B YYEBHUSA TIJIAH: 3agbikutenHa yuyeOHa
JMCLUUIUIMHA 32 CTYJCHTU OT CIEHHUATHOCT ‘“‘ABTOMAaTHKa, MH(OpPMAIMOHHA W yIpaBisABalla
TEeXHUKA”, 00pa30BaTEIIHO-KBATH(UKAIIMOHHA CTETICH “MarucTwp’.

HEJIU _HA VYYEBHATA JUCHHUIIJIMHA: CrygeHTutre UW3rpaxkaaT yMEHUsS 3a
MPOEKTHpaHe U paboTa ¢ UHTEIUTCHTHH CUCTEMH 3a YIPABJICHUE HA CPABHUTEIHO CIOXKHHU 32
yIpaBlieHUEe HENUHEHHN OO0EKTH, 32 KOMTO Cca XapaKTEepHU TPYJHOCTHU NpU IOCTHraHE Ha
aJICKBaTHO OMKCAHUE HA JUHAMHUKATa, KAKTO U TaKWBa ChC CHJIHO M3pPa3eHa HECTAlMOHAPHOCT
Ha TapaMeTpHuTe.

OIIMCAHUE HA JUCHUIIJIMHATA: PasrnexnaT ce BBIPOCUTE Ha Ch3JaBaHE Ha
pa3MUTH, HEBPOHHHU M Pa3MHUTO-HEBPOHHHM MOJENH, CHHTE3 Ha (PyHKIUN Ha NPUHAAJICKHOCT U
pemaBaiy TpaBuia, W300p, HW3CIEABaHE M pealu3alis Ha YIpaBisBalla CTpaTerus,
apxXUTeKTypa M oOydaBalll AJITOPUTMU Ha HEBPOHHM Mpexu. OtTnens ce BHUMaHHE Ha
MPUJIOKEHNUETO Ha Pa3MUTUTE CHCTEMU M HEBPOHHUTE MPEXKH NP yIIPABJICHUE HA HEIMHCHHH
00EKTH U 00EKTU C MPOMEHJIMBH MapaMeTpH, IPU Pa3MHUTU €KCIIEPTHU CUCTEMH U CUCTEMH 3a
B3€MaHE Ha pEIICHHE, TPU Pa3MUTa KIaCU(PUKAIIUSI U ONITUMHU3AITHSI.

Hapen ¢ usyuaBaHe Ha METOJOJIOTHATAa Ha CHHTE3 HAa Pa3MHUTO M HEBPOHHO YIIPaBIIEHUE CE
yCBOSIBaT NPOTPAMHM CUCTEMHU 32 PELIaBAaHETO HA KOHKPETHU IPAKTHUUECKH 3a]1a4H.

HPEAIIOCTABKM: ,l3kycTtBeH  wuWHTENnekr , ,JneHtudukanus Ha  CHCTEMH
»KOMIIIOTBPHO CUMYJIMpaHe”, ,,ABTOMaTH3alMs HA TE€XHOJOTHUYHH Tpoiecu’, ,,OnTUMHU3ALNS
Ha cucteMu’”, ,, I [punokHu METOM 3a yIpaBJIeHUE Ha MPOLIECH ..

METO/L3A NPENNOJTABAHE: Jlekiuu 1 1a00paTOpHU YIPaKHEHUS C MIPOTOKOJIH.

METOIM HA M3NINUTBAHE U OILEHABAHE: /IByyacoB NUCMEH M3IMUT IIPE3 CecUsiTa
(o610 82%), naboparopuu ynpaxHenus (18%).

E3UK HA TPENTOJJABAHE: Gbirapcku

HPEINOPBYNUTEJIHA JIUTEPATYPA: 1. bspues 1., I1.CranueB. Pasmutu MHOKeECTBa.
C., Hapomna mpocsera, 1987. 2. Driankov D., H.Hellendorn, M.Reinfrank. An introduction to
fuzzy control. Springer Verlag, 3. Liu G.P. Nonlinear identification and control: A neural
network approach. Springer-Verlag London, 2001. 4. Spooner J. T., M. Maggiore, R. Ordonez
and K. Passino. Stable adaptive control and estimation for nonlinear systems: Neural and fuzzy
approximator techniques. John Wiley & Sons, Inc., 2002.




XAPAKTEPUCTUKA HA YYEBHATA JUCHUIIJIMHA

HaunmenoBanue Ha yuyeOHaTa Kon: MAICE10 Cemectnp: 2
JTUCIUILTAHA!

CucremeH aHaJam3

Bun na o6yuenuero: Yacose 3a ceqmua: Bbpoii kpeautu:
Jlexuuu, JlabopaTopHu JI -2 4aca 6
YIPaXKHEHUS JIY — 1 gac

JIEKTOPHU: IIpod. n-p umx. Muxaun I[letpos, e-mail: mpetrov@tu-plovdiv.bg

HBY. a-p umk. CeBunt Axmen, e-mail: sevil.ahmed@tu-plovdiv.bg
TY-Codus, ®umunan [Inosaus /OEA/, katenpa “CY”’; ten.: 032/ 659 585

CTATYT HA JNCHUIIJIMHATA B YUEBHUS IIJVIAH: 3aapkuTeida JUCHUILINHA
32 PEIOBHU CTY/ACHTU TO CHCIHATHOCT “ABTOMAaTHKa, WH(OPMAIMOHHA W YIIPABISBAIIA
texuuka”® Ha @®EA ©Ha TVY-Cobus Dumman IlnoBmuB 3a oOpa3oBaTeiHO-
KBaJTM(HUKAIIMOHHATA CTENIEH “‘MarucTbp”’

HEJIN HA YYEBHATA JUCHUIIJIMHA: /la ce 3am03HasAT CTyICHTUTE C OCHOBHUTE
CBEJICHMSI 32 CIIOKHHUTE CHCTEMH 3a yIpaBJeHHUE, MPUHIUINTE 32 TSIXHOTO U3TPAKIAHE U
BHespsiBaHe. CTylneHTUTe Ja TpUIOOMAT 3HaHHUS 3a O(OopMsHE Ha HHKCHEPHHIOBU
CUCTEMHH MIPOEKTH U JP.

OIIUCAHUE HA JUCHUIIJIMHATA: B nucuumniuHara ce pasriexJIaT OCHOBHHUTE
CBEJICHUS 3a CHUCTEMHHMsI aHanu3. ToBa € €AHO OT CBhBPEMEHHUTE HANpPABJICHHUS Ha
CIIO)KHHUTE CHCTEMHU 32 YIPaBIIEHHE, KOETO MHTErpUpa ChbBPEMEHHA CHUCTEMOTEXHUKA ChC
ChBPEMEHHU METOAM U MOJIXO0/IM 32 YIPABJICHUE B HEPAPXUIHHU CHCTEMHU.

JucuumimHaTta pasriexzia TUIIOBU CTPYKTYpU Ha CIIOKHHM cuctemu. llpocnenssar ce
OTJECJIHUTE IOJCUCTEMH M KOMIIOHEHTH HpU CTPYKTYpHHUsS aHaJIU3 Ha CHCTEMUTE.
Otneneno e MsCTO Ha HWHGPOPMALMOHHOTO OCHUTYPSIBAHE HA CHUCTEMUTE W HETOBara
TEXHUYECKA U aJITOPUTMHUYHA peasin3alus.

3HayMTENHa YacT OT Kypca € IOCBETeHAa Ha TEOPETHYHHUTE IMOCTAHOBKH Ha pEIHIIa
CHBPEMECHHU METOJM U TOAXO/IH 3a pelllaBaHe Ha Pa3IHYHU CHCTEMHHU 3ajayd: 3a/a4d 3a
ONTUMAJTHO YIIPaBJICHUE, 33Jaud 3a B3€MaHE Ha YNPABICHUECKU PEIICHUs, 3aJa4d OT
TEOpHUsATA 32 MACOBO OOCITY>KBaHE U JIp.

HPEAINOCTABKH: OcHOBHUTE BXOAHM BpPB3KM Ha HACTOSIIATa IUCHUIUIAHA Ca
JUCUUIIMHUTE: ABTOMaTH3alys HAa TEXHOJOTMYHM mpouecu, KoMmoTbpHH cucTeMH 3a
yrpasiieHre, ABTOMaTH3alKs Ha TPOU3BOJACTBEHH MeXaHU3MH , CHCTEMHO IPOEKTHPAHE U
Ip. oT OakanaBapckara CTENeH Ha oOydeHue

METO/l 3A ITPEITOJABAHE: Jlekiuu ¢ U3MO0JI3BaHE HA CJIAJOBE U JEMO-IIPOrPaMH,
71a00paTOPHUTE YIPAKHEHUS C IPOTOKOJIM U KypcoBa padoTa ¢ OIIMCAHUE U 3ALIUTA.

METOJIU HA M3INUTBAHE U OLHEHSBAHE: Ilucmen u3muT B Kpas Ha 2-pu
cemecTbp (06110 72%), nabopaTtopHu ynpaxHeHus (28%).

E3UK HA TIPENTOJJABAHE: 6barapcku

ITPEIIOPBYMTEJIHA JIMTEPATYPA: 1.Taxa, X.A., Benenue B HcCCICIOBaHUSI
oneparuit. M., Mup, 1988 2. Harsanyi L., Z. Kralova, M. Dubravska. Systemova analyza.
TU Bratislava, 1988. 3.Whitten J.L., Systems Analysis and design, McGraw Hill, 2000.
4.Hoffer J.A., Modern Systems Analysis and Design, Prentice Hall, 2001. 5.Langer A.M.,
The Art of Analysis, Springer, 1997. 7.Miser H.J. (editor), Handbook of System Analysis
vol. 1-4, John Wiley & Sons, 1996. 8.de Neuville R., Applied System Analysis, McGraw
Hill, 1996.17. Gore&Stube, Contemporary Systems Analysis, McGraw Hill,1995.
18.Gore&Stube, Elements of Systems Analysis, McGraw Hill, 1996.




XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJIMHA

HaumeHoBanue Ha quCHMIUIMHATA: Kox: MAICE11.1 CemecTtnp: 2
IIpoexTHpaHe HA CHCTEMH 32
eJIeKTPO3aIBH:KBaHE
Bun Ha 00yueHuero: YacoBe 3a ceqMuIia; Bbpoii kpeautu: 6
Jlexkuun, CeMrUHapHU yIpaKHEHUS, JI—3 gaca, CVY-1
JlabopaTopuu ynpaxknenus, KII JIY — 1 yaca

JIEKTOPMU: 1. Jlou. a-p MBan KoctoB, karenpa “Cucremu 3a ymnpasieHue”, Tei.:. 659 526,
email: ijk@tu-plovdiv.bg, Texanuecku yausepcuter-Codus, ¢unuan [lnosaus; 2. I'1. ac. a-p
Pamocmae  XpucueB, TY-Codus, Dwman Ilnopmue /PEA/, xarempa “CY”, Temn.
+35932659525; hrischev@tu-plovdiv.bg .

CTATYT HA JUCHUIIJIMHATA B YYEBHUS TIJIAH: M30upaemMa qucuuiuinHa 3a
PENOBHHUTE CTYICHTH OT CIEIHATHOCT ‘“ABTOMaTHka, WH(GOpPMAIMOHHA W YIpaBIsBalla
texuuka’ kbM DEA na TVY-Codpus, @unman IlnoBous, 3a oOpa3oBarenHo-
KBaJH(HUKAIIMOHHATA CTENEH “MarucTsp’.

HEJIU HA YYEBHATA JJUCIIUIIJIMHA: Crnen 3aBbpiliBaHe Ha Kypca CTYIACHTHUTE IIE
MPHUTEKABAT 3HAHMS 3a. CBOMCTBAaTa, 32 M300pa M 3a MPOCKTHUPAHETO HAa aBTOMATH3MPAHUTE
€JIEKTPO3aJIBI)KBAaHUS - OT 3aXpaHBallaTa Mpeka JIo Baja Ha JIBUTATEINS, KAKTO U YMCHHS J1a
npuiiarat Te3u 3HaHUs B MH)KCHEpHATa MPaKTUKA.

OIMUCAHUE HA JUCHUIIJIMHATA: OcHOBHU aKIICHTH B CTPYKTypaTa Ha Kypca ca:
a) U3yyaBaHE HAa HWH)XXCHEPHU METOAM 3a H3CIIe[BAaHE HAa JUHAMHUYHUTE MU CTAaTHUYHUTE
XapaKTepUCTUKU JBUTATENUTe W MpeoOpasyBarenuTe B enekTposansuxBaHusTa (E3) 3a
MIPOMEHJIMB ¥ TIOCTOSTHEH TOK; 0) NeduHUpaHe U U3YHCIISBaHE HA MMOKa3aTeauTe, GopMUpaIu
KpUTEpPUUTE 3a M300p Ha TUIIBT W CTPYKTypaTra Ha CHCTeMaTa 3a eJIeKTPO3aJBIKBAHE -
MPOU3BOJUTENIHOCT, KOS(PUIIMEHT Ha TMOJIE3HO JIEHCTBUE, Pa3XOJ] Ha €JIEKTPOCHEPIus, U Jp.;
B) WJIIOCTPUpPAHE Ha TNPHIOKEHHETO HAa CHBPEMEHHH HHXXEHEPHH METOIH, oOe3redyaBalln
mpolieca Ha MPOEKTUPAHE HAa CUCTEMHUTE 3a €JIEKTPO3aIBIKBAHE - UpPE3 PEIIaBaHe HA TUTUIHHU
3a/layy; T) NpUA0OMBaHe Ha 3HAHUS 3a M300p OT MPOU3BEXKAAHUTE OJOKOBE U €JIEMEHTH,
y4acTBalld B CTPYKTypaTa Ha CUCTEMUTE 3a €JIEKTPO3aIBUKBAHE.

OPEJANOCTABKHW: JlucuvmuinHata c€ M3rpakJa OCHOBHO Ha 3HAHMS, TMOJYYEHU OT
KYpPCOBETE I10 ,, [€0pusi Ha aBTOMAaTUYHOTO yIpaBlieHue”, ,,EIeKTpoMeXxaHuYHU YCTpOUCTBA
,» YTIpPaBJICHUE HA E€JEKTPOMEXaHUYHH CUCTEMU ’, ,,YTIpaBJICHUE HA €JIEKTPO3aBUKBAHUATA,
,, 1 €OpHUsl Ha €NIEKTPO3aIBIKBAHUATA, ,,ABTOMATH3AIIMs HA MPOU3BOJICTBEHUTE MEXaHU3MU .

METOA 3A TIPEITOJABAHE: Jlekuuu ¢ W3M0J3BaHE Ha MYJITUMEIWHA TEXHHUKA M
KOMITFOTPH3UpPaHU B Tpeo0diaaBaliara Cu 4acT JJa0OpaTOPHH YIPaKHEHHS, TMPUKITFOYBAIITT
ChC 3alIMTa Ha MPOTOKOJIUTE OT €KCIIEPUMEHTUTE; CEMUHAPHU YIPAXKHEHUS C JUCKYCUOHEH
XapaxkTep, 1a00paTOPHH YIIPAKHEHUS C IPOTOKOJIM U KYPCOB ITPOCKT C ONMCAHUE U 3aIHUTA.

METOAN HA M3IIUTBAHE U OLEHSBAHE: OneHka ¢ paBHOCTOWHA TEXECT OT:
[TucMeH M3MUT B Kpast HA CEMeCThpa, CEMUHAPHHU YIPAXKHEHHs U Ta0OPaTOPHH YIIPAKHEHUS .
KypcoBust nmpoekr ce pa3paboTBa, 3al1iuTaBa 1 OLICHsIBA UHIUBUYITHO.
E3UK HA ITPENNOJAABAHE: bwarapcku.
IIPEIIOPBUYNTEJIHA JINTEPATYPA:
1. http://dox.bg/files/dw?a=eel5eee88aa
2. SEW Eurodrive, DOCU-ROM3, Edition 05/2005
3. BoxunoB B.I'., Exexmpo3sadsudicearne Ha nooemto-mpanchopmuu mawiuru, ABC Texnuka, C., 1997r.
4. CrosmnoB C., Il HaneB, Erexmpoobzasedicoane na npouzsoocmeenu acpecamu, JIN Texmnka, C.,
1982r.
SEW Eurodrive, IIpoexmuposanue npusooos, 11/2001r.
Chiasson J, Modelling and High-Performance Control of Electric Machines, John Wiley &
Sons Inc., 2005, ISBN 0-471-68449-X (cloth), p.709.
7. B. K. Bose, Modern Power Electronics and AC Drives, Prentice Hall PTR, 2002, ISBN 0-13-
016743-6,p. 711.

oW



XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJIMHA

HaumeHnoBaHue Ha yueOHaTa Kon: MAICE11.2 Cemectsp: 2
JTUCLMILIMHA!

Cucremu 3a ynpapjeHue Ha
TOPHBHH NPOLECH

Bun Ha 00yueHuero: Yacose 3a ceqmuIia: bpoit kpeautu: 6
Jlexkuuu, Cemunapau ynpaxsHenus, |JI — 3 gaca, CY-1
JlaGopatopuu ynpaxknenust, KIT  |JIY — 1 yaca

JIEKTOPH:
I'm.ac. n-p 3axapu KaBpommnos - xonopysan B TY-Codus, @unuan [Inosnus /OEA/, kareapa “CY”,
Ten +35932659585529, protexpd@yahoo.com

CTATYT HA JUCHHUIIJIMHATA B YYEGHUS TIJIAH: [luciiumiHaTa € u3doupaema ot 010K
TUCIUIUIMHU 32 PEIOBHHM CTYJISHTH Ha CHENHaTHOCT ‘“ABTOMAarWka, WHGOPMAIMOHHA U
yopaBisBama TexHuka® Ha ®OEA na TVY-Codus Dwman IlioBmuB 3a obOpazoBarenHo-
KBaJM(PHUKAIIMOHHATA CTENEH “MarucTsp’.

HEJIU HA YYEBHATA JUCHHUIIJIMHA: /la ce 3ano3HasT CTyIEHTUTE C TOPUBHUTE MIPOLIECH U
TAXHATa peain3alus U METOJUTE U CPEACTBaTa 3a PElICHHs Ha 3aJJaulTe MO TAXHOTO YIpaBJICHHUE.
Jla mpuaoOusaT yMeHUs MO Ch3JaBaHE HAa MPOTPAMHO-TIOTUYECKH, W XHOPHIHU aJITOPUTMH 3a
yIOpaBlieHUE Ha Pa3INuyHU IPOrPaMHO-TEXHUYECKU MIaT(HOpMH.

OINMCAHUWE HA IMCHHUITVIMHATA : B nuciumuinHaTa ce pasriexJ1aT OCHOBHUTE CBEACHUS 3a
aHalu3, MOJEIMpAHE W CHHTE3 HAa CHUCTEMH 3a YIpABICHHWE Ha KOTJoarperatu. AHaJlu3upar ce
TUTIOBU CXEMU U PELICHHs, CBBP3aHM C PEIIaBAaHETO Ha OCHOBHUTE (YHKIMOHAIHH 33/Ja4H TPH
MHOTropekuMHa padota. OTnens ce 3HAYUTENHO MSCTO M Ha PEIIaBAHETO Ha JONBIHUTEIHUTE
U3UCKBaHUs, CBbP3aHH C paboTaTa Ha ChOPBKEHUATA, KATO OE30MAaCHOCT Ha paboTa, MUHUMH3HpaHEe
Ha BpEIHUTE €MHCHUHU, U3IIBJIIHEHHE Ha 3aJaud Ha MO-BUCOKHTE MepapxuyHM HuBa. IlogpoOHo ce
pasrnexaaT M3UCKBAaHHMATA 3a IMyCK M HOpMalHa paboTa OT TIJIeJHa TOYKa Ha 3allUTUTE U
OJIOKMPOBKHUTE B CHOTBETCTBHE C JECHCTBAIIUTE HOPMATUBHHU JOKYMEHTH. /lMcuMIUIMHATA OTpa3sBa
CHbBPEMEHHH PEIICHUS OT CXEMOTEXHHYEH, AJIrOPUTMHYCH U HMH(OPMAIIMOHHO-YIIPABIISBAILL
XapakTep C H3MO0JI3BAaHE HA CHENMAIM3MpaHU WIM YHUBEPCAJIHHM MPOTrPaMUPYyeMH KOHTPOJIEpH,
pasnpeneneHy CUCTEMU 3a YIIPABIEHUE, UHTETPUPAHU B PA3IMUHU CTPYKTYpPH.

HNPEANNOCTABKM: /lucuuriuiiHaTa € TNPSKO CBbp3aHa M € CBOEOOpasHO MpOABIDKEHHE Ha
NPeaXOKIAly s TUCHMIUIMHM, KaTo: ABTOMAaTH3alMsi Ha TEXHOJOTMYHHU INpolecH, TeXHHYecKH
cpelcTBa 3a aBToMaTu3auus, [IpwiokHM METOqu 3a ymnpaBieHHE Ha NMPOU3BOJCTBA, KOMIIOTHEpHU
CHCTEMHU 3a yIpPaBJICHHUE.

METO/A 3A NPEINOJAABAHE: Jlekuuu ¢ W3mosi3BaHE HAa MYJITUMEIHMEH MPOEKTOP M JIEMO-
IporpaMu, CEMHHApHU YIPAKHEHUS C JUCKYCHOHEH XapakTep, JIa0opaTOpHU YIPaKHEHUS C
MPOTOKOJIM M KyPCOB MPOEKT C ONMMCAHKUE U 3aIIHTA.

METO/IU HA U3IIUTBAHE U OLHEHSABAHE: Ouenka ¢ paBHOCTONHa TexecT OT: [lucMmen
U3MUT B Kpas HA CeMeCThbpa, CEMUHAPHU YIpPaXHEHUS U JabopaTopHH yrpaxkHeHus . KypcoBust
MPOEKT Ce pa3paboTBa, 3alINTaBa U OICHSIBA HHIUBUIYATHO.

E3UK HA TIPENNIOJJABAHE: 6bnrapcku

1. HIPENNIOPBYUTEJHA JIUTEPATYPA: 1. Mymmxuss I'.C,ABTOMaTHYHO yIIpaBICHHUE U
peryinupane Ha ToruiiHHUA Tpouec,T.,1988r.; 2.Ilnernes I.I1., ABTomaTudyeckoe ympaBjieHUE U
3alUTa TEIUIOPHEPTEeTUYECKUX YCTAHOBOK JJIEKTPOCTAHLIMN, DHeproatomMusaar., 1986, 344 c. ;
3.JIeBuH., PerynupoBanue mapoKOTENBHBIX YCTAHOBOK IMUINEBBIX MPEANPUATHIA, ATPOIPOMHU3IAT.,
1987, 224 c.; 4.Hjalti Kristinsson. Sofie Lang. , Boiler control-improving efficiency of boiler
systems,Lund University,Faculty of Engineering,Division of Industrial Electrical Engineering and
Automation, 2010, p.90.; 5.Boiler Control Operation Manual, Cleaver-Brooks HAWK 4000, 2012,
p.122; 6.KmoeB A.C., Jlebemes A.T., HosuxoB C.M. Hanmagka aBTOMAaTH4YECKUX CHCTEM
peryiupoBaHus OapabaHHBIX TaporeHepaTopos. — M.: DHeproatomusnar, 1985.




XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJIMHA

HaunmenoBanue Ha yueOHaTa Kon: MAICE12.1 Cemectnp: 2
JUCUUILIUHA!
YnpasJ/ieHue Ha MHAYCTPUATHU
MAHHMIYJIATOPH
Bun Ha 00yuenuero: YacoBe 3a ceIMuIa: bpoii kpeautu: 6
Jlexumu, JJabopaTtopHH JI -2 yaca,
ynpaxaenus, Kypcopa pabora. JIY — 1 4ac,
JIEKTOPU:

[Tpod. n-p umx. Aunon Tomanos (DEA), Ten.: 659 528, email: topalov@tu-plovdiv.bg
Texuunuecku ynusepcutetr-Codust, punman B rp. [InmoBaus
Hom. n-p umk. Hukona [lakeB (PEA), Ten.:659 528, email: shakev@tu-plovdiv.bg
Texunuecku ynusepcutetr-Codust, punman B rp. [InmoBaus

CTATYT HA JUCHMIIVIMHATA B VYYEGBHUSA TIJIAH: MWM30upaema yueOHa
JUCLUIUIMHA 3a CTYJEHTU OT CIELHUATHOCT ‘“ABTOMATHKa, MH(OpPMAIMOHHA U yIpaBisgBalla
TEXHUKa”, 00pa30BaTeIHO-KBAIN(UKAITMOHHA CTEIICH “MarucTsp’.

HEJIM HA YYEBHATA JIMCHUIIJIMHA: IlenTta Ha y4yeOHaTa JUCLUIUIMHA € J1a BbBEIE
CTYJCHTUTE B OCHOBHUTE Ha MEXAaHUKaTa U YNPABICHUETO HA MaHMITYJAlMOHHHUTE POOOTH.
[lonyyeHure 3HaHMS 1€ MO3BOJSIT HAa CTYAEHTUTE Ja MoOrar Ja IpOEKTHpaT HpPOCTH
MaHMITYJIAIMOHHU MEXaHU3MHU U CUCTEMU 3a yIpaBJIECHUE HA MAHUITYJAIMOHHU pOOOTH, KaKTO
U Ja pelaBar 3aa4y U3UCKBAIY KUHEMATUUYEH aHAJIU3 Ha CTPYKTypaTa Ha MaHUITyJIaTopa.

OINMUCAHUE HA JUCHUIIJIIMHATA: Pasrnexnatr ce BbIPOCH, OTHACSIIM CE€ JO:
OMMCAaHUETO U KJacu(pUKaLKATa HA MaHUITYyJIAllMOHHUTE pOOOTH; BbBEJACHUE B MEXaHHKAaTa U
KHMHCMAaTUKaTa HAa CTaBUTC, 3BCHATA U 3aXBaTa HAa MHAYCTPUAIHUA MAHUITYJIATOP, HHBCPCHATA
KMHEMaTHKa Ha MaHHUITyJIaTOpa; OIpeJAeisHe Ha JWHAMUYHHUTE MOJIENH; MpPEJCTaBsHE B
OpOCTPAHCTBO Ha CHCTOAHUCTO W JIMHCApHU3alWsa Ha HEJIMHEHHUTE MoOACIHM, MCTOOIHU 3a
yOpaBlieHHE Ha MaHMITYJIallMOHHU POOOTH, B TOBAa YMCJIO HE3aBHCHUMO CTaBHO YIIPaBIICHUE,
MCTOA Ha U3YHUCIICHHUA MOMCHT, 3ala4l CBBP3aHU C TPACKTOPHOTO IJIAHUPAHC U YIIPABJIICHUC
Ha MaHUIyJIaTopa.

HNPEANOCTABKM: ,, Teopus na ynpasnenuero III wact”, ,inentudukamnus Ha cuctemMu’,
»KOMIIIOTBPHO CHUMYyJMpaHe”, ,,ABTOMaTH3alusl Ha TEXHOJOTMYHMU Ipouecu’, ,,AHaIU3 U
pasmo3HaBaHe Ha oOpasu u cueHu’, ,MI3KycTBeH HWHTENEKT , ,, TeXHHUecka MeXaHHKa’,
,,BIIEKTPOMEXaHUYHH yCTpOMCTBa .

METO/L3A NPENNOJTABAHE: Jlekiuu u 1ab0paTOpHU YIPaXKHEHUS C MIPOTOKOJIH.

METOJIN HA M3IUTBAHE U OLEHSABAHE: /IBe egHouacoBM MHUCMEHH TEKYIIH
OIICHKM B cpelara W Kpas Ha ceMecTbpa (00mo 62%), maboparopan ynpaxkunenus (18%),
KypcoBa paboTta (20%).

E3UK HA NPENTOJIABAHE: Gbirapcku

HPEITIOPBUYUTEJIHA JIMTEPATYPA: 1. John Craig, Introduction to Robotics:
Mechanics and Control, ond ed., Addison Wesley, 1989.2. F. L. Lewis, C. T. Abdallah, D.
M. Dawson, Control of Robot Manipulators, Macmillan, 1993. 3. L. Sciavicco, B. Siciliano,
Modelling and Control of Robot Manipulators, Springer, 2000.




XAPAKTEPUCTUKA HA YYEBHATA JUCHUIIJIMHA

HaumenoBanue Ha yueOHaTa Kox: MAICE12.2 Cemectnp: 2
JTUCHUTITNHA!
ABTOMATHYHA HACTPOIiKa HA
peryJaaropu
Bua Ha 00yuenuero: YacoBe 3a ceqMuIia; bpoii kpeauTu: 6
Jlexiuu, JIaboparopau JI -2 ygaca,
ynpaxHeHnusi, KypcoB nmpoekt JIY — 1 vac
JIEKTOPU:

notl. 1-p uwk. Ban I'anue, (PEA), karenpa ,,Cucremu 3a ynpasiieHue”,
e-mail: ganchev@tu-plovdiv.bg
Texanuecku yauepcuter-Codust, Gunmain [Inosaus

CTATYT HA JUCHUIIJIMHATA B YYEBHUS IIJIAH: W30upaema yueOHa
JUCIUIUIMHA 32 CTyIeHTH oOT crnenuanHoct “AUYT”, ®EA, o0pa3oBareiaHo-
KBTI (UKAIIMOHHA CTETICH “MarucTup’.

HEJIN HA YYEBHATA JIMCIUIIJIMHA: Cnen 3aBbpllBaHEe HAa Kypca CTYIECHTUTE
TpsiOBa Ja Moratr Ja mpujaraT METOAM M pPa3padOoTBaT aJrOpUTMHU 3a aBTOMAaTHYHA
HACTpOIiKa Ha PeryiaTopy B CUCTEMH 3a YIIPaBJICHHUE HA TEXHOJIOTUYHH MPOLIECH.

OIIMCAHME HA JMCHHUIIJIMHATA: OcuoBuu TteMu: OCHOBHH IIOHATHS H
TEPMHHOJIOTHSA 32 CUCTEMHUTE C aBTOMaTUYHA HACTPOMKaA B KJjlaca Ha aJIallTUBHU CUCTEMHU.
Metoan W MOAXOAM 3a aBTOMAaTW4YHA HACTPOMKA HaA peryilatopu. ABTOMaTHYHA
HACTpOMKa Ha peryjaTopu 4pe3 IOJy4yaBaHE HAa MpexoJHaTa XapaKTepucTuka. Turosa
uneHtudukanus Ha oOekTuTe. J[MpeKkTHa HAcTpoiika MO MeTOoJa Ha MHOTOKPaTHOTO
WHTETpUpaHe. ABTOMaTUYHA HACTPOWKAa Ha pEeryjatopu 4pe3 padoTa B JBYHNO3UIIMOHEH
pexuM. ABTOMAaTHMYHA HACTPOMKA HAa PETYNATOPU B KACKaJHW CUCTEMHU. ABTOMATHYHA
HAaCTpOWKa Ha PErylaropu B JBYCBbP3aHM CHCTEeMH. ABTOMaTHYHA HAcCTpoMKa Ha
peryyiatopu B CHCTEMH CbC 3aKbCHEHHME. ABTOMAaTHYHA HACTPOWKA HAa PETYJIaTOPH B
CHCTEMHM C MOTOp BEHTWI. be3ymapHO NPEBKIIOYBAHE B ABTOMATHUYEH PEKUM.
ABTOMaTHYHAa HACTPOMKa M JMArHOCTUKA. ABTOMaTHYHAa HACTpPOWKa Ha HIKOU
IIPOMUILIJIEHU PETYJIATOPH.

HPEAINOCTABKH: Teopus Ha aBTOMaTUYHOTO  ymOpaBieHue, KoMMIOTBPHO
cumynupane, Waenudukanu Ha cuceMH, TeXHHYECKH CpEICTBa 3a aBTOMAaTHU3alUA,
ABTOMAaTH3aIMs HA TEXHOJIOTHYHHU MPOIIECH.

METOJ 3A TIPENNOJABAHE: Jlekuuu ¢ u3M0i3BaHEe Ha ClIaiijIoBe, JIa0OpaTOpHU
YOPa)KHEHHS C MPOTOKOJIM U KYpCOB IIPOEKT.

METOJAHN HA M3NMHUTBAHE WU OHEHABAHE: Tekyma oreHka, OCHOBaHa Ha JBE
MUCMEHU paboTH, MPOBEIEHU B cpeAara U Kpas Ha cemecTbpa. KypcOBHSAT MpOKT mma
OTJIEJIHA OIICHKA.

E3UK HA TIPENTOJJABAHE: 6barapcku

HNPEINNOPBYUYNUTEJIHA JIMTEPATYPA: 1. iparotutos U., N.T'anueB, ABroMaTu3aius Ha
TexHosnornunu mpouecu, MznateinctBo na YXT, I[lnosmaus, 2003. 2. Porau A.,B.Ky3umun,
A KmoeB, ABTomaTtuzanusi HaTpoWKH cucteM ympaeieHus, Mocksa, 1984, 3. Yu C.C.,
Autotuning of PID Controllers, Springer, 1999. 4. Astrom K-J, T. Hagglund, PID Controllers:
Theory, Design, and Tuning, Instrument Society of America, Research Triangle Park, 1995.




XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJIMHA

HaumenoBanue Ha yueOHaTa
JUCHUITIJINHA:

EnekTpoMarHuTHa CbBMECTHMOCT HA
€JIeKTPO3aIBHKBAHUSATA

Kox: MAICE12.3 | CemecTsp: 2

Bun Ha oGyuenuero: Yacose 3a cegmuna: .

bpoit kpeautu: 6
Jlexuu, mabopaTopHH yIipakHEHUS, JI -2 yaca;
KypcoBa paboTta JIY — 1 yac.

JEKTOPH: Jlom. a-p UBau Hocudos Kocros B TY-Cobust, Gunuan [nosaus /OEA/,
kareapa “CY”, ren +35932659526, ijk@tu-plovdiv.bg.

CTATYT HA JUCIMIIJIMHATA B YUYEBHHUS ILJIAH: JlucummiuHaTta ¢
n3bupaeMa OT OJIOK JUCIUIUIMHHU 332 PEIOBHU CTYJEHTH Ha CIECIHAIHOCT “ABTOMATHKA,
uHpopMannoHHa 1 ynpasisBama texuuka” Ha OEA na TY-Codus Ounman [Tnosaus 3a
00pa3oBaTenHO-KBaAIH(PUKAIMOHHATA CTENEH “MarucTbp .

HEJIM HA YYEBHATA JIUCHUIIJIMHA: [{enta Ha 00y4eHHETO MO AUCIUILIAHATA €
Jla ce Jajatr 3HaHMSI U J]a c€ MPUA0OUST NPAaKTUUECKH YMEHHUS U HABULM 32 Bb3MOXKHOCTTA
Jla ce YIpaBJIsiBaT HAKOJIKO €JIEKTPUYECKU U €JICKTPOHHU KOMIIOHEHTH (TpeoOpasyBaTe,
JBUTATENM) 3a€lHO M €IUH 10 JApPYr B PaMKHUTE Ha oImpejelieHa cpena 0e3 B3auMHO
BiMsHUE. TO3U Kypc ce OCHOBaBa Ha MPAKTUYECKU CUTyaluu U onut. Jla ce mpuaodust
YMEHHS U MOAXOAM 3a U3MEPBaHE, U3MUTBAHE U OCHIIECTBIBAHE HA €JIEKTPOMArHUTHA
ceBMectumocT (EMC) upe3 naboparopHu ynpakHEHUs], IPOBEXKIAHN HA (PU3MYHU U Ma-
TEMaTUYHU MOJIEIH.

OINMCAHUWE HA TMCIWMIIVIMHATA : OcHoBHHUTE TeMH ca: [IpndynHM 3a Bb3HUKBaHE
U BUJOBE €JIEKTPOMATHUTHU H3NbuBaHus (B3aumopeiicteusg) (EMU) — ranBanunynw,
WHAYKTUBHM, KallallMTUBHYU, paJHallMOHHHM; BHCOKOYECTOTHH XapaKTEPUCTHKU Ha
npoBoanunute; EMU Ha yectoTHU npeoOpasyBarenu; GuiaTpu, kabenu; ekpanu; Meroau
U CpeacTBa 3a M3MEpBaHE M U3NUTBaHE Ha cMmyuleHus. HeompeneneHoct Ha
u3mepBanusTa. [lpaktuka Ha EMC MoHTax — okabensiBaHe, MOCTaBsiHE Ha (WITPH,
3aHyJjIsiBaHe, ekpanupane; IIpoextupane EMC-cbBMECTHMU CHCTEMU.

MHNPEANOCTABKM: /lucuuminHata ce 0a3upa Ha Bede m3ydaBaHute “‘V3mMepBaHe Ha
HEEJIEKTPUYHM BEJIMYMHK, “YTIpaBlIeHHUE Ha €IeKTpo3aABrxkBaHusATa”, “IIpoexktupane Ha
MOJYTIPOBOIHUKOBU E€JIEKTPO3aBMKBaHUSI M ‘‘ABTOMAaTH3allisg Ha MPOU3BOJCTBEHUTE
MEXaHU3MH .

METOJ 3A MPENOJABAHE: Jlekuuu, 1a00paTOpHHU YIPa)XHEHUSI C MPOTOKOIU U
KypcoBa 3aJjaua 3a CaMOCTOsITeIHa paboTa ¢ MHAMBUAyaTHA 3alllUTa.

METO/IM HA M3IIUTBAHE U OLIEHABAHE: Tekymia oreHka (4pe3 TeCT) B Kpas
Ha ceMecThpa (0610 73%), nabopaTopuu ynpaxkuenus (27%).

E3UK HA TPENMOJABAHE: Obirapcku.

HPENNOPBYUTEJHA JIUTEPATYPA:

1. Drive Engineering — Practical Implementation, Volume 9, Electromagnetic
Compatibility (EMC) in Drive Engineering, Edition 08/2002. 2. EMC in Drive
Engineering — Theoretical Principles, EMC-Compliant Installation in Practice, Edition
04/2012. 3. Boldea I., Nasar S.A., Electric Drives, Chapter XIII, 1998. 11. IVAN
KOSTOV, BOJIL MIHAYLOV, VASIL SPASOV, EXPERIMENTAL ANALYSIS OF
THE SUPPLY VOLTAGE QUALITY OF INDUCTION MOTORS WITH PWM
CONVERTERS, International Scientific Conference on Engineering, Technologies and
Systems TECHSYS 2017, Technical University — Sofia, Plovdiv branch, 18 — 20 May
2017, Plovdiv, Bulgaria.




XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJIMHA

HaumenoBanue Ha yueOHaTa

UCITUTUINHA!
et Kox: MAICE12.4 CemecTnp: 2
3amuTH B
€J1eKTP03aIBM:KBAHUATA
Bun Ha o0yuyenuero: Yacose 3a ceamuna: .

A Y FIMHTL bpoii kpenuTu: 6

Jlexuuu, mabopaTopHu JI - 2 4aca;
ynpakHEeHUsl, KypcoBa paboTa JIY — 1 gac.

JEKTOPH: Jlom. a-p UBau Hocudos Kocros B TY-Cobust, Gunuan [nosaus /OEA/,
karenpa “CY”, ten.:+35932659526, ijk@tu-plovdiv.bg.

CTATYT HA JUCIMIIJIMHATA B YUYEBHHUS ILJIAH: JlucummiuHaTta ¢
nu3bupaema oT OJIOK JUCHMIUIMHU 332 PEJOBHU CTYAECHTU Ha CHELUAIHOCT ‘“‘ABTOMAaTHKA,
uHpopMannoHHa 1 ynpasisBama texuuka” Ha OEA na TY-Codus Ounman [Tnosaus 3a
00pa3oBaTenHO-KBaAIH(PUKAIMOHHATA CTENEH “MarucTbp .

HEJU HA YYEBHATA JUCHUIIJINHA: Jla ce manar 3HaHUs 3a: TeXHUYECKaTa,
MKOHOMMYECKA U COLIMajIHa He0OXOJUMOCT OT H3I0JI3BaHe, YChBbPIIEHCTBAHE U pa3IIu-
psBaHe Ha (YHKIIMOHATHUTE BH3MOXKHOCTH Ha 3aIIUTUTE OT OMACHH SIBICHHUS U CHTYya-
LIUH, CBbP3aHU C paboTaTra Ha CUCTEMUTE 3a 3aJIBUKBAaHE; OCHOBHU M3UCKBAHMS KbM 3a-
LIIUTHUTE YCTPOMCTBA, IPUHIUIIN HA U3TPAXKIAAHETO U ChbBMECTSIBAHETO UM ChC CUCTEMUTE
3a yNpaBJ€HHE; ChbBPEMEHHU TEHICHIIMM 3a ChBMECTSBAaHE HA 3aIIUTHUTE (PYHKLIHU C
MIPEBAHTUBHU JIEUCTBHSI, KAKTO M C aBTOMAaTUYHA CTAaTHCTHUYECKA OLIEHKA Ha BEJIIMYWHU,
PEeXUMH U MPOLIECU 32 YTOUHSIBAHE Ha aJITOPUTMHU 3a YIIPABJICHUE U Ha ITapaMeTpu 3a opa-
3MepsIBaHE U HACTPOMKH; MIPUMEPH 32 IIUPOKO PA3MPOCTPAHEHU U TUIIMYHU 3allIUTH, KaK-
TO W TpPUMEpPU Ha BCE OLIe HEHAMEpWIW 3aJ0BOJIMTENTHO pelieHue 3amutu. [la ce
npuI0OUAT MPaKTUYECKU YMEHHUS M HABUIIM 32 HACTPOWKa HA HSIKOW OT Hail-pasmpocTpa-
HEHUTE 3alllUTH Ype3 JabopaTopHU yHpaxKHEHHUs, TPOBEKIaHN Ha GU3MYHU U MaTeMaTuy-
HU MOJEIIH.

ONMUCAHUE HA JIUCIUIIJIMHATA: O0mu cBenenus, npodjieMu U TEHACHIIMU Ha
Pa3BUTHETO HA 3alIUTHTE B CUCTEMUTE 3a €NeKTpo3aaABIkBaHe. OOIIM MOHATHS 32 ONIACHU
SBJICHUSl U CUTyalluM, Bb3HUKBAIIM B CUCTEMUTE 3a €JIEKTPO3aJBUKBAHE U aBTOMAaTH3a-
[[Usl Ha MAlllMHU, PUCKOBU (DAKTOPH, 3alTUTHH, OJOKUPOBBYHU, TUATHOCTUYHU U MIPEBaH-
TUBHU (YHKIIUU U yCTpolcTBa. Xapakrep, (PU3MKa W METOJM HA JUATHOCTHKA HA HEW3II-
pPaBHOCTUTE M  OTKa3uTe€ B  EIEKTpUYeCKHTe MamuHHA. [IpeHampexeHuss B
€JIEKTPO3aIBI)KBAHUATA C YECTOTHH MPEoOpazyBaTey.

MNPEJAITOCTABKMW: /lucimuinHata ce 0a3upa Ha Beuye u3ydaBanute “‘VI3mepBaHe Ha
HEEJNIEKTpUYHU BenudyuHu’, “CHCTEMU 3a YNpaBJIEHUWE Ha €JEeKTPO3aJBH)KBAHUITA ,
“IIpoexkTrpaHe Ha MOJYNPOBOJHUKOBU €JIEKTPO3aJBMKBAaHUSA U ‘“ABTOMaTH3allusl Ha
MIPOU3BOJCTBEHUTE MEXAaHU3MU .

METO/I 3A TIPEINNOJABAHE: Jleknuu, 1ab0paTOpHHU YIPaKHEHUSI C MPOTOKOJIU U
KypcoOBa 3aJja4a 3a CaMOCTOsITEIHAa paboTa ¢ MHAMBUAyaIHA 3alllUTa.

METO/IN HA U3IIUTBAHE U OLIEHABAHE: Tekymia orneHka (4pe3 TeCT) B Kpast
Ha ceMecTbpa (0010 73%), mabopaTopau ynpaxueHus (27%).

E3UK HA TIPENTOJJIABAHE: Gbarapcku.

IIPEITIOPBUYUTEJIHA JIMTEPATYPA: 1. PlopnaHOB C., U. Kocros, 3amut B
enekTpo3anaBmwxkBanusaTa, Codus, [leyarna 6aza na TY, 1997. 2. Momekos K. M. , 3amu-
Ta Ha acCUHXpOHHU enekTpoasuratenu, C., 1IN “Texununka”, 1985. 3. Drive Engineering —
Practical Implementation, Volume 9, Electromagnetic Compatibility (EMC) in Drive
Engineering, Edition 08/2002.




XAPAKTEPUCTHUKA HA YYEBHATA JUCIHHHUIIJIMHA

HaunmenoBanue Ha yuyeOHaTa Kox: MAICE12.5 CemecTsp: 2
JTUCIUILTAHA!

NudopManmoOHHU CHCTEMH B YIIPaBJICHUETO

Buna Ha 06yuenuero: UYacose 3a ceqmunia: | bpoit kpenutu: 6
Jlexnuu, 1abopaTOpHU YIIPAKHEHUS JI -2 yac, JIV-1 yac

JIEKTOP: ra. ac. 1-p PagociaB HukosnoB XpucueB (PEA); TexHuyeckn yHUBEPCUTET -
Codus, ®unman [lnosaus, Tea. +35932659 525 email: hrischev@tu-plovdiv.bg

CTATYT HA JUCIINIIVIMHATA B YYEBHUS TIJIAH: JlucuumnmuHata MapopMaIimonHu
CUCTEMH B YIpPaBICHHETO € u30upaemMa JUCHMIUIMHA OT MAarucTbpCKUs IIJIaH Ha
CelUaNHOCT “ABTOMaTHKa, MH(QOpPMAIlMOHHA M YIpaBisABalla TexHHKa BbB PDakynrera 1o
Enextponnka u ABTOMaTnka

HEJNU HA YYEBHATA JIMCHMIIJIMHA: Jla BbBene mo3HaHUS 1O WH(OpMAIMOHHHU
CHCTEMH U OCHOBHH 3HaHUS 1o opranu3anusara Ha ERP cucremute. Ctynenture mpuaoOuBar
0a30BU yMmMeHHUs 3a pabora Haif-pasnpoctpaneHata ERP cucrema SAP. Jlucummumaara € mbppBa
CTBhIIKA U NpPCAINOCTaBKa 3a JOMbJIHUTCIHN OGY‘-IGHI/ISI n HpI/I,Z[O6I/IBaHe Ha KOHKPCTHU YMCHUSA 3a
pabota ¢ SAP (Systems, Applications & Products in Data Processing”).

OINMCAHUE HA JIUCIWUIIJIMHATA: OcHoBHHTE TeMH BKIouBaT: HHpopMannoHHU
CUCTeMHM, ompeneieHue, kinacuduxanus. Mogenn Ha  UHPOPMAIMOHHU  CHCTEMHU.
[TpousBoncTeenu nadopmanronnu cucremu - CRM, ERP, MES cuctemu. O630p u onucanue
Ha ERP cucremmre, TIXHOTO MSACTO B CHCTEMHTE 3a aBToMaTm3anusa. Ommcanue Ha SAP xarto
ERP cucrema HOMep emHO B cBeTOBeH Maiiad. Pasrimexmane Ha OCHOBHUTE MOJIYJIHM Ha
cucremara, TSXHaTa B3aMMOBpB3Ka M 3HadeHue. JleTaiieH 0030p Ha Hail-Ba)XKHHUTE MOIYIH.
[IpakTiueckn ymeHus 3a paboTa cbC cUcTeMara Ha 0a3a yNpakKHEHUS B IEMOHCTPALMOHHU U
TECTOBU CUCTEMH.

HNPEANOCTABKM: 3uanus no Madopmaruka u CucrtemMu 3a yrpaBieHHE.

METO/J 3A TIPENIOJABAHE: Jlekuuu, mpe3eHTAlWH, IEMOHCTPAINH, Ja0OpaTopHH
yIpaxHeHUs, padoTa B TPYIH, TPOTOKOIHU U 3aIUTA.

METO/JIM HA U3NIUTBAHE W OLLIEHABAHE: IlucMen TecT B Kpas Ha ceMecTbpa -
75%, IPOTOKOJIM OT J1a0OpaTOPHUTE yrpakHEeHHs - 25%.

E3UK HA ITPEITOJTABAHE: bwarapcku.

HPEINIOPBYNTEJIHA JINTEPATYPA:
1. Xpucto Tymxkapos, Uudopmanmonnu cucremu, 2007
2 SAP University Alliances, Global Bike (GBI) curricula.
3. SAP University Alliances, Introduction to Industry 4.0.
4. Open Online Courses: https://open.sap.com/
5 Lectures and materials: http://dox.bg/files/dw?a=61f7458a19




XAPAKTEPUCTUKA HA YYEBHATA JUCHUIIJIMHA

HanmMenoBanue Ha yueOHaTa Code: MAICE12.6 CemecTtbp: 2
JTUCITUTLIAHA!

PobGacTHO ynpaBiienune

Bun Ha 00yueHueTo: Yacose 3a ceqMuIia: Bpoii kpenuTu: 6
Jlexumm (JI), JI -2 4aca,

Jlabopatopuu ynpaxkuenus (JIY) |JIY — 1 vac

Kypcosa pa6ota (KP)

JIEKTOP: nom. n-p Cesunn Axmen (PEA), Ten.: 032 659 528
email: sevil.ahmed@tu-plovdiv.bg, Texuuuecku yausepcurer-Codust, pumman [TnoBaus

CTATYT HA JUMCIMIIVIMHATA B YYEBHUSA IMJIAH: WM36upaema yueOHa
JUCLUIUIMHA 32 CTYJIEHTH OT CHEeLMaIHOCT ,,ABTOMaTHKa, HUH(OpPMAIIMOHHA U yIIpaBJIsBallla
TexHuka” Ha (akynrer “EnexTpoHHKa M aBTOMAaTHKa OT 00pa30BaTEIHO-KBATU(UKAITIOHHA
crerneH “Maructop’.

HEJIM HA YYEBHATA JUCIMIIVIMHA: Jla nane no3HaHUs BbpPXY CbBPEMEHHUTE
METOAM 3a aHAJIM3 U CUHTE3 Ha POOACTHH CUCTEMHM 3a yIpaBlieHHe, J1a Ch3aJe YMEHHUsS 3a
ONMCAaHMETO Ha CHUCTEMH C HEONPEAEICHOCT, aHaiu3a Ha poOacTHaTa YCTOWYMBOCT U
po0acCTHOTO KauecTBO Ha CUCTEMHM 3a YIpaBJeHHE, U3BbpILIBaHEe HA H_ cUHTE3 U u -CHUHTE3

Ha MHOTOMEpHU CHCTEMH 3a yrpaieHue. J{a cb3gane mpakTHUeCKH YMEHHS 3a U3I0JI3BAaHETO
Ha MATLAB npu pobactHus aHaIN3 U CUHTE3 HA CUCTEMU 3a yIpaBJICHHE.

OIIMCAHME HA JUCHMIIJIMHATA: OcHoBHUTE TeMH BKiIiouBar: CBoOWMCTBa Ha
MHOTOMEpPHUTE CHUCTEMHU C OOpaTHAa Bpb3Ka, M3IMOJI3BAHE HA CHUHTYJSIPHUTE CTOMHOCTH TPHU

dHaJIn3a HA MHOTOMCPHHUTEC CUCTCMU, ,Z[e(bI/IHI/IpaHe Ha H2 )51 HOO HOPMUTEC Ha NPCAABATCIIHU

MaTpUIIM, KOJIMYECTBEHO OMHCAaHHE HA HEOMPEeNCHOCTTa, MPHIOKEHHE Ha JHUHEHHHUTE
IpoOHM TIpeoOpa3yBaHUs, TMOJydaBaHE HA HECTPYKTYPUPAHH U CTPYKTYPUPAHU MOJCTH Ha
HEOMpeAeNeHOCTTa, CBOMCTBA Ha CTPYKTypHpaHaTa CHUHTYJISpHA CTOMHCOT, aHaIW3 Ha
pobacTHaTa yYCTOMYMBOCT UM poOAcTHOTO KadecTBO, H_  cuHTe3 1mpu cmeceHa

qyBCTBUTEIHOCT, H_CHHTE3 mpu *KelaHM YECTOTHH XapPaKTEPUCTHKH, . -cuHTe3 u D-K

urepauuu. [Iporpaman uacrpymentu u e3uun — MATLAB.

HPEAITOCTABKM: Teopus Ha ynpasiaenuero I, II, Henuneiinu cucremu, OnrtumanaHo
yIpaBlieHUE.

METO/1 3A TIPENOJTABAHE: Jlekuuu, 1a60paTOpHH yIIpaskHEHHs, TpaKTH4Yecka padoTra
Ha kommroTpu ¢ MATLAB.

METOJAHN HA U3NTUTBAHE U ONEHABAHE: /[ByyacoB UCMEH U3NUT B Kpast Ha 2-
THSI CeMeCTBp, KoiTo HOoch 80% OT OKOHYATEIIHAaTa OI[EHKA. 3alruTaTa Ha MPOTOKOJIA OT
nabopaTopHUTE yHpaxkHeHus HocH 110 20%.

E3UK HA TPEINOJABAHE: Gbirapcku

HPENOPBYUTEJIHA JINTEPATYPA:

1. I1. MMerkoB, M. Koncrantunos (2002), PobacTHu crctemMu 3a yrpaBieHUEe. AHATN3 U
cunre3 ¢ MATLAB. ABC Texuuka Codust. ISBN 954-8873-51-6.

2. D.-W. Gu, P.Hr. Petkov, M.M. Konstantinov (2012), Robust Control Design with
MATLAB®. Springer, London.

3. K. Zhou, J. C. Doyle (1999), Essentials of Robust Control. Prentice Hall.

4. K. Zhou, J. C. Doyle and K. Glover (1996), Robust and Optimal Control. Prentice Hall,
Englewood Clifs, New Jersey
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